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m trnWrn^ tKlayers of a laminate organic compound layer)AtO|EJ SJEiHIOIiSCHjAi (HIU 



i 



2} (i03)A10|£i eiEilOi^M SSSQ, ^eHAi, .^.71 5l-lflS(l)(l02)i^ S7t 5^lJ##(2)(1Q3)A|O|01l 



.m ?^?\ Mt^mm, mim s^^, mm 
mm 

£ k m\ £ ids S a^gSi. Of AISl^? . 

£ 2a 3i E ^^ilAI ^£ SAEfgradlent)! Cf|[A|-efe ES . 

£ 3a im E 3dfe Mft^i MAitj-^ 

E 4^ S- S'^mi [[}-S R7| ^JMk\ 751 Ol!A|5fe Eg. 

E 5b S 1^61 [[1^ i^ll iLmH> m (HIAiSI^ ES, 

E 6§ e gSDil [[fl ^71 ±m\kh i^r 751 WiAISt^ ESI. 

E 7a LHXI E WL SlEll MA!o^^ E3, 

E Ba LKAI E 8cr Jill5 SlSIl OilAlsf^ ES. 

E 3a \m E 9cS 15 xiSli WlAI&fe Eg, 

E 10a E fObb l-^l!- DdWI^H} i'g 751 OjjAlolb E3 . 

E 11S g-E^ qHlOiiig OIIAIsFb EME, 

E !2a LHXI E 12h^ W^!x Tm% £Altt-~ E3, 

E tSa S E ISb^r gBH -^31 1:1^ iXH EAj.Sfe ES . 
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£ leg S^l*2J a^gs EAlSfe ES, 

E 17S S7I ±-xm ^51 EAISfeta. 

E 19^ ^^©SS EAimS ES. 

E. EOg S# S^2j $,t-EHl, EAle!-^ E3, 

E 21a S:' E 2ib^ ilhHj EA|S^^ E3 . 

E 21^ S?l i^i^ iA^^ EAJSh^ ES,, 

E 23a S E SSb^ g*^ gxli EAlsfe ES . 

E 24a S E 24b& g.^^ tlldWIi^ BS ^^51 EAIS^- Eg . 

E 25fe a^&C!HiOt:i°| 33 EAiSte ES . 

E .26a * E 26b= ft^i^ atiiOiiSI eS EAIeh^ ES , 

E 27a S E 27b& i.^^^ PHfOfiSI m S! 33 ^51 3|Z,^EA|Sfe Eg . 

E 28g l^irUBiOlr^iEi S 3E3. ^^1 EAI^fe Eg . 

E 29a LflAI E 23cfe l-^ adlOli^iOii im Effi£S, E 25a^ ^ EAjmH, E 29b 3! E 

29c^ BS' ^^1 EAI^l^ E3. 

E 30a S E 30b=. ^EF SEil 0|g§FS [:iHro!:i# 7Hef5i°S EAIS)^ ES, 

E 31a SI E 31bzr t#St DIS^!^ I'll PtilOlil ?H^*^2S EAi5^^ E3 . 

E 32a S E-32b.^ ^1^ ati.l0|i5t. EAjSfe E3 .■ 

E 33a S E 33b-^ l^l" Qm\^^ 7^1- EAI^Ffe Eg . 

E 34s LHAI E 34c^ m Um\m ^^1 EAISFfe Eg. 

E 35a LHX! E 3S^ -SAI 1§?J sg*^ EAISF^ E3 , 

E 36a LHAI E 36b= ^\ m^. ^St.^ Milt EAIt1£ ES, 

E 37S DHeei^s wJi^ i^iS ^m\^ ES. 

■!01 : 102 : ^^51 t1-tH«(0 

i03 : m^^iZ) 104 : ^^ 
105 i ^t^t 

S i'^g S.^^(anode) % ©^(cathode) ^Si O^L|£h e!?l&2i ej7FS *1 ^m\'= S-?! SgS iiT 

t\t ^mm -m^.^m^ nmTmm ?># ^^i mm n\m^ ir«f cmroi^oi! 

SOIQh, SoL g a^ws 012 Q k'-^ S :D 21 iA^t 01go^ 

™ ^^©.afcifOi:i:(}ii aoiQ, b saiiaimai, m L\m\tb:^ i-^ i^&r s^i ^afi 
oitsh^ ifD- xiwoii E^ gfe^ piiaioixidmiii gm, m, PHhoi^sj gsjoiis oi 

g-S EBS|(FPC-; flexible printed .c.i rcu it). TABttape- automated bonding) Um^. En TCR(tape 
Gar7l;er M^ase)2F m mw\ ^71 l^lf rtAFlHI ¥StS SI,. TAB E|OI£ Et TCP2J gOll %S!.M 
HH£! SEI'} JlStfe ai. S! fCCihtegratsd circtjit)?!- GO@(chip m glass) S^M Sitil ± 

^ AlOIOli i§E^|:SF«.SS $!SlE.t S"l 5F1,'^#W! S^tll S^IEIO], §^£S¥E1 SWSI-. S7I 

m^iiaj i^^i aiEiMAi gr^^g¥E-i ^ss ^(hoie)°i ^Hiat ^'^^in, 131^01 ^nwm 

(molecular eKcitons)tO| ^EHS (HlLiXjg fe^l^^ [HI, 7|S| ^EHM ^?ISLh 

m^lWife 27FAI S^21 m ^Q; tJ-^W^ Wm m{^m\ii exclton state) 

012. L}s uFLHz: -^^S Oj^IAt SB^-OJClh, S S^IAic' 0171 4*£H (singlet e>a:itfttlon state)7F 
^2?!^ 0!7| SEH7f ^-Si S£7lfe i^l E^ ititCK 
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,^ I , T,^T ^ ? -^1 tm^^ mu\ It tpigoi ci 

i^iaiOIMAi OigEi^ '^ aWlMfback light )71 S£Sa. itXh^ w^- ifH 7m 

s umD\±s. ^ aim ^'=q. 

^'?\ MtHiOi Ml 1:01. s,^ mo LHX! £00 ntt^^^lil M. S!:l.^lt01iAl^ ?H:ai01(carrlfer)51, OI 
SSI 531 S 4=a nsecLHOll Jlltf(recoitsblnatiGn)0! .iCHy-LK llfiDiiAi Sri>^lK!21 SIEt71- 

I]sty□s^£ ^® ^""i^ 4 M^^c ssw ?bi7i s 4 i bSoi ^£l.^ 

Q. CH5L 100 cd/»£j. s^'i mwm mm m m^i ^'mh mm 

^ 0^? m 5,^1 oig§ra 5,5VMAi soiaiji., ny\ m^mn im nm\ 4 si^ 

2^ mtm. tim^theten) 7i(Slt 7^(laniinate structure))CSril li CJ, Tang ^' S.A. 

VanSlyke. ' ^P] 2?1I4'"^^ HHJii^EnJrgBrnc ehBctroiu ratrescent diodes) . Applied Physics Lettere, 
vol, 51, ho. 12, 913-915(1987))! ^m\t 2£M aUSilK 

mi, ymn, ess s=^ii, m m^iz^ ±mt 011 S7i i^i^ ± 

Af= m-iCI my a^iaoi mm eh SXQ. ^?^t\0\, AlgstCvlewIng angle)! 

m\ atiHii^oiHS, ^-s ±J}t Q jm^m m em iisj q^mboi m 

CHI 01 g§ i S25 M2,^tK 

Ei^ Ng;Ag iSl D\sm m^\Q\ ^ti §MD1 ^m^gCK Olfe ffl? 4=2] SEIOjg ^'J[ 

Ell;, DQIOj-SKdiaiiiine) lltJ'gS S^cJ S- S Alc^(tris(8-quino! inolate) aiuminuis corsplex)S 
l^SS SAl 4* ^^sjgOl Sfe^it2g s<ta ct^ f;i|B|g ?H2!0! ■:^ll.i§t^ Sl^'S Xi4 

sife'Stoi Wit Id Aiq^ej 'Em.ss^ m s?, g^ss^Ei eh 

m\ I^SEIXI SfH g.'^Oil OlSEi, St.gOi GH? ^HK ZtEi^l-Jl!, 3sa S^?- 
aAf£1 §g 4#'^'- 4 MS.(0'MSi\ S-^ igfbipolar material)EI g&lOlXI-)^ BSs 

srn ittAiei s-01 ^FjiEfs 72(2-s. wAm un, g.^^s^a ^sei^ sai^ 1^ 

4=^#Ili- -SiA^ ^'SS AlOlSJ ofEtiOir^r&IIAf T^eSOl, 4^ Wg^sailAi Mld(trap) SQ. 
□EHXf, 3[iaOiS| SmSBS SAI- 4.^ WtsOSAi ^DiLK SSl^l^S ft^AgCh 

oisi*t jysi ?iiEioi ?e 7isi »sAi?i3, ^tiBioi ligfe^ s^i imm aoi 7^s^o, 

oils, .S--^^:m :B:M 4=*t AfOiM 4 ?S»)1 ^^^'sfH □ ^11 B 4 

#tOil MlSAIUSS^ B 4^^^0| ^if l,t|?ll ol^H SIS^l SiQCSS 2: Vasunori 

KUIMft, Nobut.oshl ASAI ^ Shin-Ichiro. TAMURA, a-Oi££(A Blue Organic Light 

Emitting Diode)', Japanese Journal of Applied Physics, vol, 38, 6274-5277(1999)), g&||A1 EA| 

=! j;iieM ^ iH!-* □ oi3i muaii 7^aies, ^x^ 017IA^7|• ^^i.iEi^ si 
1 it} mfKh 

15J wsi i^Jirz ^ 4#toi.^i 4Mei Aisan 3 At 4* itisot sah ^^ra 

4^^, ail- 4^, a' '^'m ^Mi ^ifeoi 3?^ cm ns.^ mm @mdi flieii. mm n 
ijsa. 01. at^ss, ?HS[Of ^m\M^ %mxm %%^ stsoi sm^f 1%^ sues oigi ^ 
3.011 KtEhS7! irif ij^m %m ±Mm ^wma. 

aOII CH*t »SS ESOiCKsfl] 3: C J, Tang, S.A, VanSlyke, -ffi C.H, Chen, ^ 

7\ gjji a-S-(ElectfQtuininescence .of doped organic thin filnis)', Joumal of Applied Physics, 

vo!, 65, no, 9, ..3610-3616(1989)). E. ISaCHI EAIS Uffih ^01, g 4=^tC'50')3^ 3Af.4*S 

(Tt02)(ii02^ iEti i.rif*2^ ^miM flissj lais ;is«iai^ 2x1 4=^^(nm)oi 

(.110,$)S, E.il. 4 SILK 

m\ CH3ES!S;g, E 13b.[Hi EAiS y^£h gOl' ^':illOi S 4^Sil- 4*1 AFOIM .t" E?ls|.§ £S 
OmmiS 7S(3-t 7^)71- SiCKSl-Il 4; Chlhaya AOAmi, Shizuo TOK!TC,. Tetsuo TSUTSUl, 
g! ShogoLSAITO, '-3m g7ie|01|Aiei .3?ll mt-(Electroluffiinescence in Grgariic FHhb with 

Three-layered Structure) ^ Japanese Journal of Applied Physics, Vol. 27, No. 2, l269"L271(1388)), 
Oi i>i^01IA1, m S 4*S(lld)£M^a ^^^l^tt{l!043£g ^SEIU, ^A^c• 3A! 4^4 (11 02)011 Al 

m%tmnm)2.^ 4Bst:K nEes, mm^ mmS: %%imi\mmM mun. ini(iiQ4)£ 

yim ^^s- Q^m miwrn, 4^., ^ E^:^^^m mm ^^ii^mm ^aioii mm} 
t a£g¥Ei 5f g5fo^ss(ttjii 71^^ ^m\- Bwrn m iim stei 

ses),. 7IhS MEicfe oiag ^Xh swai B7m a^seoick q^.^^s o^g, 

s JHEIOI 4^ 7|fetH( ifjOib^ .X|S£f WB- '^^011 ^^lOHtf Xligi St,t,^£eAti ^>ll SOll 4 

oieiET oig§ mm, m f lhxi ^ihiaj ^ss sis ^se] 7Hy Ara(?HaDi sis 7Ih s 
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'iJm ^ sa. eia""'"' — """^ 
m. 

ir iXFCH!' CHffll, mi Ali:S iE|D| (conjugate system p.olw)l .Q18SI-^ t^^^^S 

¥EiSJ i'S^l D^S S-lw ^^5l-0!.ti|: &a)(iHl S; Tetsuo TsutsuJ, Journa:l of Organie Nolscalar 
Electronics and BioelBctronics Division of^ The Japan Society of Applied Physics, vol, 11, no. 1. 
P, 8(2000)). 

m sisi ;^fis^^ 4 siEK nEiES, E^gs ^^^^i 2|# oimm Sp^u ei^ ^^-sm hj^l 
xi&i oig«toi nm stsi mm ^ ass. 3^^^ m 

S HJ# 72CHiAi SEi Ei eiEiiOli-l BSS 75W|Ai Li k'Eh 

Mi a ?Ha|0i7^ ^Si ^ SiSS 2^Si^ ^EilBIDIiW! SHIL-iX! S^l fe^^ 

4= St^ ^SSS a«tJ"^S.^ ^'■^.011 4 3.Ef(g!-Il B; Takeo ffla!<lifloto, Vosriinori Fuiiuda, Kenictii 
Nagayaina, Aki ra Voi<o! , Hltoshii HdksM, SI t^asetfil Tsucliida, 'clXi XHS^ S-^-gl 
01§oS^ S^l EL tf( Organic EL Ceils Using Ail<aline Metal CLimpounds as Electron Injection 
Materials)', lEK TRANSACTIONS ON ELECTON DEVICES, vol. 44, no. 8, 1245-t 248(1^7)). a'^B BOilAI 

□EiLK s?t xHg Afoicii 101, ^^mi\ mw: Aioi, 01*011^ ■^7\s A^o^E^ nnmm^ 

3^, ^Ta^f 9!i£ioi sy ssisj mn m 

urn Di m°i MmuEm-^mm ^ssi^ 01^2 siaisi, a^Jti ^°i.A,^|5|i 

7; S.A.. VanSyike, C,H. Chen, S Cffl: Tang, '^iidS 2:'jl^-i:i □ld|0|^( Organic 

electro I uminescent devices with improved stability)', Applied Pit'sics Letters, Vol. 69, f4o, 15, 
2160-2162.(1996)) , 01^ ^S^SS m\y} § ?ej#2J Si ac SSU' S^i^i 

mMmm mm ^ si^ ass aesQ. 

m^^B, isra xtsth mm mimimAiu 4= sin: ^is sxmiAti 

es] ijEJii as".^ sx©,. m\m umm 'smm 7g sawi s«fs ^oi. 

m AWi,(Hi °i:EilllO!.^?^ mgOlI fiEi y^^, Si^S i S-7;i.?ISQ , 

E IiatW OI^OISSES, e ffisto sg^g OjgEISlB Sjft QlgflEi 

EM(c«rrler) m SLir Sai)! OigSigAi ?rJ\^ mm 0ilU73 fe^t2SA^ SgiSD 

71 sag 4:S0i S5£J ^'A ^Jm IStf^ ^OICK 

g a^si a 01 o;j| ^-^ iT-^g Digi^£SMi m^u asjg ^^ja _^9pi gf 

D. 

E 13aOilA12^ g^ SStSIOS) ES fe^g^ o^, ^^^<~^ ^ «>g|T| oyjpj_ 

g°H(Ot!M 13, ?iLi-aai^(quimcri.dc]n))CHI MA^l [fflE.^ Sli Mm Olgo^ 

^gSh^ 0|g» a:^=EK tlieW, 3 ^i-a^ SE (concent rat ion qur^nch ;ng)i}|| SDItJ I'-l^ 

□ »^H|.B§^ ESOil GlgSc S^O! gfe^S^og oi^o 5,ho^Af(g^ l^OilAI^ ! Ml Oi$^), 

ySl OTSa& S5 S^»fl1l Ifi^ iA}3^ g^OII g^^g^J Tmi} 01§Efe SOIEK 

sg^s.^^i ES.01I oigEfe seiisj Bs^mi s&'^m, i^g- st^s as s*>^aii sjti ^ieei 

£E*t, see SM EB a^SCHlAl >l|:^iM(9uest)0|EK 0! 2ib;e(ho3t;) MH SAF ?ll 
E(highest iccupied molecular orbital, Hi3M0) UIS^ MAI- 7||E( lowest umceupied molecular 

drbTtai, imm\m\^ m\ nun mm\ mwn^) mm (hil-iai ji^msi m shimsi 
eiii MO a ?iDf ^^CK ^^f^idi, s^e^ 3tm: 4^@tH(Ai ;S^2:s^cf^o^ *H:f, iz^iiBj sich m 

Oil DigEfe im si^e! s^m mzmo^m^ mo. 

Jimm, e laoii eais m& 015 $iiEiis(heterd) ^^{s^^^ ^ mm * 
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sjoi oniD. nEjHg, M^si mo\ ti\m 

3EiLK £ VMi EA|Ei U>2h IT^ 0[S c^lE1i5 3?H2i C^g ^|£1 0^ 21 § AWI 

^ 3 Qigg ^^Ai5>, t^s, wi^s^s^ mm DISS fe'^ism ^§ 2°,^ s j^xf 4Stn ^ 9tm 

E%^t^ 5!!7;i ^gOi! SEil.Olig ^^^Q. 

3£ia^, B ^^g^ gajoii oigEiae ols .ws ^MM mmm±s nmm-Mi\ 

g Hh^oj Qg 01 irS iAlg OfgtTESAH ^ElfSD- 7^ ssii ^^goi g& 

m m 7\m timm a ^s a^-i ^i^uism a am m nmt Mm iMm^ 
am, 

EiLK MB\E. =^^7yo\im msi Q\sm i^i uji. is si 3?ioiiAi2j j^oi^ ^§ 

M 1 S(1411)S^ 3 MIKH02)S-;i.SS ^11 £ #(14:12)01 ^tSCh or 
3^(1414)01 #(14ir)2Kl41£) AFOlEi ^S:?! £iEiIi!Oi:i:O413)01i m^Q. 

E 14011 EAIS ^Xl SS^ltPOor conformance regions)(1414)^ ^mOi^ 0|§t ?:1BS1^ &t* 

isi-M ^ afe ?HEioi^ ?^oe ^^goi, fe^tEi nm m\ ^iesj ^oH ^e^^ 4 sia, 

[ni?msc Mm^tm, gaioi^ii ^ssi^) siai ^m ^si 

^^i-fe -i^Xf^- sms.^ ^ 11 im sai mi e iboii eais 521 s-oi 

aS.-gbH(iiulthchamber)g(°!-E1£!^(in-!ine type)) gxICHi Ej.^l HI^SQ. 

E IBffll EAIS Bll^ ^ ^*t, S m 4=^tSS ^S^.! 015 jUtilS ^21 ffli?! s 

s,^ mm JH^EOILh 27^1. g.'^l iS.ii[ 7\B{m mm ITO(indium tin oxide)^ *J#S)OI 
(toading) SBIS. 7\m^ J.m& 'WkVMmM 3g Cfi:?ig %eii30| ^A|£lQj. S^. 53. 

1 gf^Oi mi ITG2F Attg-g M., OjiUft-iEl ilii(pretreatKient- ctober)OilAte tm 

mmmma. oioiAi, s^t :?i2j- noi ts^acF. ^ 4:^*s f^llwqso.i)a|A^js^^^^ 

wwm,s. m-M w^, ^M. % mm^ mom m mmn ^sep. mtj-m 4=-^# 
° aHci5G5)[HiAi,^g£CK s^g s^^ 1 tn.(i 506)011 Ai mi ^ssD. u^m^s., i 

M IStHWIAI tJEI^f ^lEIJl. :?i5.^& ^^I^l i:.XH ;ia1E-^ eiSiltunloading) gtilOilAI J1LH 
aCK £:l§l(]5i; LHXI 1BI6)S .gs,^ ciil. LmyO . 

SJ-SEIl S^l^ Cl^ |3H1(15D1 LH7:i 150S)i:Hi.'y QE SIOI ^:§E!^ Slg ^g^s 

tiQ, Qffi sra, n m Tm°i mm 7i?\ mziz^ ^-sslk 

tim 5*r §5^21 LH^ &>^01 lfe^^^£S ?f 10' LHAI 10' pascalS SigCiBi-E, ?.^Si I^ll 

(^f^ s lah &g)oi siiK oiEit^ SE^ on, ^^ai 7m -ms ^o\m ^^lhm 

m&Ai, ^'t ^52j ±^\7[ e ibm eais mm nmm xiisi ta. l^ m e 
c(# #sj tig Aiora 3 it^oi sapt sjo. QB a's :'is-ii sih his^i 

'm S4i#coit i^isoiEi ssioiAf~)g 7\i.m 1 2 oi.§ atrti mi E's ra f 

t^^*^ iyiE^ E leoir eaisq, e ishw, M^i*(i6i3)s.a £ #oi m i siti m m 

1 mi^l(1ffi1)S -§5=] XII 1 #(1611) . S I Z ^7\ tmWOSmS: Sll 2S(161£) AtOISJ 

Myitis' 01 MAI *i(^. S'.7t aEiiOji) ..A1.0t(}| ^SEICH. i^lT ^iTiCT .Sl^g QSOfl 

iEioig:Mig ii^Eiui^ g^i s£i£g □Oil £i5i jHEiWHj oisi tmm =?M Em fe^ 
sAiaa EtK, -jHsioii m mm^ g^i s^^ ^ife soti ^^kmn tmm, m[ 

OEiti^ 7^1 Iia§K31. B i^Xfe ife^t^ gX|§5 ^mtFS E lb S! E IdOli EA|£!.a^2l 

s nemisch-. .n. i^^Hg S7| shgjestDaDS) 5y ^:'! s^m.s#(2)(ifj3)dj. a^iiiXF£i>t^ 
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ojEilOlii «EH ^' M^li-HJ ^^)01 Sill 4^ 



SiQ, 

§^■(1821), a H?1(!813)£g ^SS tHsriej-SI BSSOiCK 3S^(i811)S. SXI- 

^ ^ -;ii2ri g= £ i73h ^^if ^ji^g 

0)1 oj*}..g x^goj gA^I g*K(.eve.poratiori)HI S'-l^ ISg°J m (deposit ion)EOI 

n^^ih mx\^ m\= am ^mm. wm ^ym m 4^#soi arsi mum s 

E IbM EAIS 7^1 QISl=^^S^. 5. ]m EAISI §EH :?i2^ UIHloi-CM S:?!^ AlOiBJ OilUAl 
0! a gfg 3Haiffl7^ ^Si 4= 2iD. E k2j :?i0il [H*^ MUX! CH^E^ £ 1cM EAI 

Um ^H. ^^is AlOltfjl St^gO! ?ag£l™ E Ibei ^^CHI WILiXI CK^E^ E IdWI EA!& 

tim mQ. E 1c a' E id~ mm oiiuxi s^oi s^Etsj mm\ mm ^mz^ '3m 
x!5P^ mm 4 2^l:h 

#01 sissa. 

A E^ imcwit 13, 5© A s e ).oi esj^ * sad. 





Ail ! % 


Sil 2 § 








B 






C 


_ ^ 2-°^ 1 




0 






E 


11 Al 





mi mm mm ^7.m2.m p sag * sicf. □siss, oi^i wiuxi^ 

4= siQ. ^ ^AiAiMA^. m mxm ^xm fex^ ?ie(ho«o) a m ^as- 

,?||E Aro|2J lUAl SIOll S*Ch 

MO H^i,™tCT, sis fflgah □ S:^^ j|g oi7i oimAii '^m xiS(E 

Se(dopant))S ^SEIHS, ^ 4^^!^ 0171 WiUAj Si SA^ 4=#*^ 017i WiLiAl^ 44 BB^^ 
m ■OHUAli Eip. 01^ ESSei MAf a7|AP[- ^fi^Efe 31* i^^AjSP ESg7f SSI-Sjog 

w^M tip, ?H£ioi xiit,^ siss ESE7^ 9yEioi Ei^ ?;ige]. saaa. 

.35:^ !^4aa, Sli-ft^ bflt^Sfisil ^E SA^EfgradientXi. ?>E^ ^^aCh imM, 
^ ^^g- Si^i'SOl SE §A}Ei 5!1 192^ §.tCK 

B &^gXfe E*^ 7m 7I^Sf^l mm 015 ^las 7i2J S7i °JEiIi!0|^7h Xi|71EI= ^71 IT 

e iXl-l iSufe .JloitF^EK HWi [H1^ E 171)1! EAiaCK E 1701iAi^ 

(i7oi)feH}ii °^(i?02)ot nmmiK a ^e!3di s^(!704)qi 7m&m ^mv 4^ ?jb. 

E 1721 ixmiAi^ g 4.^ ?;sg, xiie, s 4=^ asi S7i tfe^a,^(i703)M ^ 

4^* S^.(!705:),.,Wir^ g^C17D6). % Mi 4=^ g£^(170?)0| J-^SaCh S.,4=# SSq(17S5)g S * 

^ AKg:g-.7.asQ. ^'i^ s^(i706)e us^ =^^m. mh ^mwm sxf 4=^ m 



1 m ss^(j?08). ^1 ms.9.1 m ^le^i- m 2 m (1799)0: ^iigaa. 

E 18 a £ 13^ E 172J ±T.mM ei i^I^aSJ .MS EA|*CK E IW.^.fll ). 

(S709)MA1 3Xh 4^ XmS^ a^l^ fflSSj HIIOI y;2,S;g^%^ MSj =SE|.g01 EAIgjEf. E 19 

E 1?^ m ojEiioiit ?in Sr^sHs. ^i^g's- tihs> ^01, ?Heia.fe oHijiTfl oimm. 

^§ Sg.^ Oma iJi 4=g:E &il &=CK E*I, :irXfe gSHS) DIS MENS .^22t 
.:7|fe ^El [m^M 1^1^ 2.1S&II mi- gSi|gl ?:^Xi 5f£D. 

mi st.t3tsi §*ioii ^ sin, a«ss ?Hyi ^tis tt^ ^'s ±ah ^isto. 

.it Ml 5:^11, mtm^'^ s im/sw 4^ xie, ^^^^^ ^lHs■^*^tnI, i^i^ awoi^ 

^ ife'SStoi f^APg 4=^ S^. 1 1 ^tf SSI, g^, XII 2 s a 

i^if 'sm urn ms\ii, m 2 ^t.^ s^oi sa^ 4^ ae^i y^^a^ im^ it^^m, g 

E SlaOII. EA!£! Um m, ^SEI^ 41 S7W3IS SIIS{01* # S^SJ Mm iluWA|^)M '^ 
E ElMii- SAIS tik-SOi. ^SEIfe aT^ISj g:'W31& lg(G|* 2tXk5S JllSa:§§mafe) 

Oil ^^m, g 4s Afg E^ 3A> ?s Aigfe s^£S¥Ei mmm mm ^a^'- §■ 

g,^Am^e s2ti .?>^LK nEiu, b^e^a-oi g^itsi ssi a'-xisfe 3XiQi!Ai, is= 
071 s^tM^ts .ssffPi am s= 01^ zt^i Sr^n 5,^011 

^^iS B S^2I ir^^ 4Afe H^^e j|jg:)K^'-if flSS EilEte 3^1 ym 4 SiQ. ^ 
51, E 22GI EAIS H|2^ ^OL S^tS^^m003.)g S 4^ JUS. 2W 4^ ^Hf . ?;|S;^5) 

S m- 4^ S:q(110q7)0| ISSLK g 4# S^^S ^ 4* ISM J^S f S; 

S(110iS)S ES.^ ISl SlflO. 4$ 3aF 4=^ fflSS- 7iSit|-, 01 

nmm^, b ^^s^i ^^ ^^^s.. * 4# snss^ s^m ag:)!- s^^s t m s^cnoos) ^ 

01 iAI^ E 13al SUM ^SS ^1 ESSil OlgEj- WS" ie(trai2)£i' ?fi XilOjol^ m 
SSS 5:^^E:h Ii£iLL 42j ?H£IO« 4^b|^ :JiSOi E 13a£i. 7^2^ Uli2o| H^Til S 
SSfAl S^I^i liH^Oii: «SH| Ais^^l 4 Si™ OlSOl .SiLK, SiM X|g7S- m Iflg 

(iroi2)g EiEisg, 01 ±Afe ?Heioi7^ sBEiAi ^ m s^t liptfi^ a# m\t}m 
DIES, s^#5i£s 71 ^mw "^^71 m m^f g5i(noos)°i ^m7\s±^ m mwi ^o. 

E 2221 iAfWtAI, S ?S X«eS ^ ^gJ. 9^(11010)2 °t^(n002)a m^g^^llOOS) 

mm siq. i^^ass, s» ^gj aee a^^dioii)^ g^dioo 

m '^7\ M%m^'{]m3) mm 4*^1 4 siq, e?.^, # s^j]!^ ^gi s^s sai 

oil o!S§!^ 3iG| 7teSm, E 22l}1fc ^ ^Sl g^(n010)2|- 4S ^5^(11011) E^t ^^Sfe 
OlP^EAiaCK 

a'lr Mmi g ^gj s^oi Alisi m, o\~ m\ m e^isi omm~: aoi 

m^^sitfp. n cms. s-^sxt AI4S mMO\ B^m.mmm ^oi^CLewis) d-ss 
EBsife SMoi oisi 4 SD. ^r ss saei mmk\, sstrn 2i§ii §sg 4 as mm 
msm Dissfe 301, yhir^^sm, mm ¥di.4 as^ESF w^ .^sai mth 

lOlD, 

^57! ^-l^ i^Ami £1A[ ?S 2^01 SlISl ffl, OiS^^&l ^^m^^t SMI OlStfeS 
0! yisj-3i§0, □ MS. s-SAt- Ai±il tl-iMOl EB^l ?iiaSFE^ ?0i£; S7IS E»Ei£ 

i^^goi disi 4 a.tK HUfsiiH ?oi4 s?i.^ A^^a^ ^itei g^s smi= mtimm, 
aem^^s wi^ sis mm oi^isi^Ei :?isi -fe^EHm m wm^ mm\(D\mt & 
s m mm\ mmtis 4 as ^?7i tii ±j.m ^2 sick&h s; 

0,F. O'Srren, M.A, B&ldo, «;£, Ttopson, ^ S.R, Forrest, '^A^^l- QH[-0|410iA1^ MU 
XI 01^ (improved energif transfer in elect rophosphorescent deviee)', Appi ied Physics Letters, vol. 
74, no, 3, 442-444(1 999)) (if H 9: Tetsuo ISUTSUI, ItoorrJae VANG, Masayuki VAHtRO. Kmj i NAKAMURA, 
Teruichi WTA'-SABr, Taishi TSaJ I , Voshinori FUKUDA, Takec; MiMOTO, g Satoshi MIYMUCHI, '^B if 
S mS-^%mS S/t m nm\:iMMn ^~ sis (High Quantum Efficiency 

in Organic Light-Ernitt ing Devices with iridlura-Complex as a Triplet Emissive Center) , Japanese 
Journal of ^pp I ied Physics, vol. 38. U5d2"L!5D4(1993)) . 

eoiiAic. lEHEisi ^%m7} oigEis, g-n .-sofiAife m s^£s oiEi§# 
^mm Qim-Q. m oiuxia shi-m 4 -sie on i^sr ^ai^ .genaa ei 
¥tE^^ ci se i^a- aisss .^-^ 4 s^a. 
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ofe.si^fe^ ^ ixt ^so! oma, o^e, i^ir :l:7;^?^ a^g ±ii 4S0ii,cH*t ois^ g 

O^^ipi- »A!-g^ ^jg JliS^^ei OI-LISl i'-S ISffil CH^I SUSSl 

g g^,£:j nm. M ?r7i# AKDiaii sifss £3§i='^se ^^1,^ oist sbi sqi 

e7K5^8t^c^)^ ^si nashci. 2a!- ae?^ n ^wi ?!§i^ aoi a^wa, 

BR^ a-g feSE SAFEl 4 SiQ. Q|& teE §A^E7f EST S^^j S^X|(HIA1 ?HBIOiM EH^N «i 
g o;pl .^j^^ ^^i^g^ bi«o £ 2a S! E ^b2^ E ,3a LHX|. E 3dl. g2S 

a, 

B^, (anode) (£01 )g ifflE1§(sp^tering) ES S^rtHl Sj^ii I^fEHSOOl&^M ' S^SQ. ?=^(20S) 

?.7\ tit,^it(i) (202)01 ^sau. g7i tmmmm)^ gsroii sits S7i m^{\) 

■ 1 OigSP «SSE1; 

a-@(H!= Sl,^#(205)Oj ISaQ. ^i.^t(2Q5)g SSuiej g= f *^(coevaporatio^)Oi| 2J*L ^")\ t\ 

^m%{\){zmm =?m^ j|g(;?:'i m^id)) si m^is(2)(2D3)i xecs^i m 

S(2))l OlSSra IgEiCK g=sf^ g*,!- ^(cell)OI gAIOij 71@S|01 JllSl 

sm#oi g^^Dii m a4^°-i simii mm. mm m, zmm ±m\^ s^i 

lej SllOti 4= E 2b£ ^at.(205)01l m^l(1)2^ ^71 m^l(2)OI SE 

3A^E(grad!aTt)S Ml EAISQ. 

E 2b[H|^ ^tJ-5«A1 Cf-4=2J Sl^lSJ HIKfeE; Sl^#0i|A1 J ^tl#2^ S^ofe S::'! Si 

1, ^ltJ^S|51 71SI A(-0|£i.&?^i:^l- EAlSCh E 2bfHlA1, ^t.*-s(205)&il 5l-SS°l 
S£(l)l UElLHn, AilS^s Sfe^#(205)[HIA 3 ^i.^gS^ S*5|^ '^J\ t^fe^#(1)(202) Si °J\ t\ 

^^it(2}(£03)Bra°i Mm i\mz.\. 

E 2b01i EAiS 2t.'-#(205)01IAi S?l tmt S(l).(202)l OigEI^ '^j] mmim fe£ 

~ $li-S(205)2|- ^471 iltri#(l)(282) A10|£J ejEiiOli:; !^?01IAi 7\2\ lOOOTO, 01 SE^ 
m^§A(l),(2d2-)OS^Ei^ ;;^g-,^ [[.g^ ^^^^gj: ^^13(205)11 ^^71 til.^is(2) (203) AID! 

£1 aaif||0|:i -^^WiAl^ 7121 Omi OlBEh tfe^lt (2)(203)1 ^^tl^ill 0|gE|= tm 

1(2)51 sE^ i>^^2s §5-jt^o1. s:^] £fe^ii(i)i202)£s^Ei^ 7lHl?^ mm imm'ii 

2. ^t^t(205)2^ gll £il.^ls(2)(203) A|-0|2j £!E110j^ ^^eoilAI^ >12J 100X011 OjgLK 

fe^tS dm 5t^ft(205)l =^m\'^ ^ECHI SAI-EI ES*^£gA^i. Sll-t(2C5)s S7lft- 

AtOIBI OimAI S^^l 4= SiEK HEiSS, ?H£10i£l OiS^l 7tldS&!HI 22}2iO!a, 
21,%(2D5)$|(}11^ SIJI £l-i^lt(£)(203)OI gg^ia, f?';! 5liHt(2) (203)^ o:7| t^tM(2)0!j3. 
25 312J S^fCil £1BH ^^aCK 

^sa sis mm mn ^^ssa Q\m, g^g i'i>^ mm 

§IE^ s*r a~ ifflEiuM mi s^sck 

Oia^ E Sa LHXI E 3dl SIMIK^:?! SiUfttO)(202) 1 tl#l«(2)(203))Jh 

sfesoi mm^ im i^im gsoi ^mu, e 3a lhxi e m\K^^ e 2.a s e 2b(>iiAiy 

E 3a01IA1, ^?^(201)? 7IP(200) fe^-ill §«f.!.n. ?J\ t}tm%{\)^ sl^^KDS^EI ^'^(201) 

m m'#t(i)(202)= e zm ^m m\ m\ °a mn)'^ mwmi 

Sa. St gH|(310)&i!Ai, 5^101 ^Sl 71BS US mi.Oi^Ol I )M ^OIU, i*rS: jI^EPU 112 

g°^ :^lE^feH.lilA^ mm. 

?ltf 5ftlS«' 5IM^D. 3d(}l(S' 21^"^l IStH?F Si^ EA|E|7;ie> Mi MBl^ 

E 3dSI. ^Jg igBl(a)(312)~ S71 Sit^g(1)(316)t StmClh ^, mfcH(a)(3f2)l}l| JillSS MX 

DgDll^ ^t^#(205)0| E 3b01l EAIiJ m\ m\ ^i.^S(205)? ^Jt l§t}l(a)(312)(« i# 

S T^:?! Sll^m(l)(316> S 4li gH1(b)(313)&il 2^t,'^f2)(317)» i^ig 01§m. 

^1 15 B1 (a) (31 2)01! A|Ei(a)(3,14) S SS §ai(b)(3i3)9il A10(b)(3I5)7| S 

5f oig£is s?i m^KDOis) a s?i sfe^(2)(3i7)^ gg e^'Wi s^bs ^^sq, 

?tl^2J S!^^t SE?f ^fgS m\ W\ lEHEIB. /JlE1(a)(314) 1 /^E1(b)(3l5)2i e 
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■m\ EAiS ^lfs£3 fe£ gAI-El ^lliCK 

(a)(3t4):!!- stirh naAi; s^'- i^^ei s^i si4i-i(z)s s^7! tmrnmrnmi sssacs 3c).. 

sxi- ^^4. si s» ^atif ^s.q^^s mtism ssstf. , Et^^soi 

.s:^] mm muQim §^eis, sseis s&^t^i ^7\ ±x[ A^ 

o!«Ai sifflHs ^^a- ix^y. ^if sam, omm^ mti ±x[ 721 

^7\ m^ ±m tm mm um mm. 
lum, HE.1] 

;^Ali SE E 4011 5AIS bl|2i- 30! g,t^(401)ah S^(402) AjOlM ^71 Sf|}l#(403)l ?>fe S 

7\ m ^xmM mw«ii\ ?r7\ eiEfflioi^tHi ss^ss mmt s;?t a-sm. 

S 4^^.g(405)O! (404)011 ^SSCh 

mmmm^^ ^mmm ^mt urn ^'^smmm ^m^ lei o\mm M^ m 

S 4= £i CK 

Eli-#(1)(4D?)1 Bl^tt^g^, # 4^^t.(405)aH^S^#(406) AKDfEJ &ilUA! S'^OI mm ^ ?iQ. 
3EiHS/a Sr^s goi S (405)2.? -¥F1 (406)22 ^ ?iZ}. 

SlfS(4G6)g ^trs(1)(407)0ir^SSL.K ^A|0|| 2E. m\ EA!S Sfe^iS^ ^# g?, 
Wlt-St .^Sul^ ^71 mtlt^ b^&*21o-^71l ^ 4^^ft(405)l SSSfe S SIX! 4*§(408)1^ 
^efe JBS m 0171 &llblXi7f a ^CK I^l^t2£y ?K5lffl ^SOI %'^mH.^7\ Mtm 

m MOisj ej.Einio[±i)ii nmi2.s.iH iwrn^Pi misoiii, n aits jwm^ mss m 
mmm SiE^7i oisi ^ sta, 

^^&ft(.4ffi)i}s~ a-if#c4os)g mw\ m Mm\ m ^mmm Mm oisst 

EAis S7I ±7.[t ^71 1^4.^1*121 £.iEiioii(^5!, mm mm mm 
Si 3A[ 4^^s mm miU^iim sr&soi im^ =?-m ^a^u. oi ?^7i 

^^01 mm m'Mm/i lum 

[Wm EE 21 

^AIM EE S^^AIW EE M EAI'S 3!2|- .iXl ^71 iXtl SiSf^ g°Oil 

SAll.SE 2«iA-t, GF^^SJ .°7| Slt!-l«l^^fe ^7! 5[1.^1S.(503)S E 5011 EAIS BtS^ m\ 
?>^.(50V)3^ S^(502)AfOi9ir^SS!i:^, (501)2S^E1 g-^ ?Hi!!!ef7l s 

(504)s :^t:^(HJ1)?mi ^SHIl. ^asi ^£J ^^f . I£i5f7! § 4^g#(S05)^ ^ ^Ss(504)l^i 

£t^§Cl)(507)^ ¥ (505)1 ^^ms(506)l ^^^uf^ OigStOI S§ S^^ 

mi ^tS %mL\. 5S ^^i^2S ^tiaCh OlOJI. ^ti-ft(1)(507)^ SE SAI-Et 7f 

fe^S(U(50?)S ^||g*^2eAti, U ^mm^)J\ l^ij-#(506) AlOig fHlUXI §«1Q1 ^f^S 4^ SiD. 
adlE^, P glOl ^ 4=^S;(SO5)01IA1 i^^^S(50S)2S 4 aCK 

Si^S(1)(50?) ^Oi ^SSD. ^A|[^| EE 2M EAI& ^71 tfelS°j ^m =?5£2J S 
^^^^tS S7I tli^ig fei-g O17|0ilAi 7|SI^ ^^EHM (11 WSEI^ MUXJi OlgSf^ 

m a'l SfSSfe JHgS^Ei ^^EiCh. 3E1E^, SiiM ^ISSK 3 qI 

7i ^U7X7\ ^S' %^S>^ lg(EHM ).Ej ^^^^g^Q. 

Pl^#(506)(i||^ ^^eftf508)0| SSSCK #:^B#(508)^ ^ 4^S5(G05)BfA1 ^^lh#(5G6)2S. ? 

gjs sio! fe^i^ti tai-ofe at i?»?K^,^^g.s(50B)(}iiAi aI^ lei.^aati- aas i-^g! 

■ST:^ 01:7!7;f7t ^^llt(.596)2S^Bi-Sfif£|^ at a^KISFS 7lsS 

^ ^^3S(506}0H^ Sli-t (2) (510)01 ?:f&S(SQ8)i ii^Ut^ Xilg S *^#(S09)# SB 
SI OieSjOi Situ SS.^#(2)(510)S ■Ssft(l)(507).2t ^Ai-iJ- feE 3AtE§ 

^^^S(E)(BIO)01I& m ^^#(509)01 m ^SEIH. e^(502)O| ifflEIHOI Sltl 



{505) AhOlHj #1101^ S! £ 7thBs(H)8)2^ SXK ^^S^BM) . WjS^ £lEiB|iOii)&ll M^ilt 

s im 4^§c5G9)oiiAi 7;FB#(SD6)os^ M^s.m. m^mM nms\ siinf s 

SAl^D. 

sa [iHE Digs ach ^11^ ^sf &ii v&iiAi ±7w^ m s^s lEi^Emi^2| 

[ ^AI OII HE 31 

^AIOII EE 3^ ^AjOII EE 1 E= MA|M EE 2fHI EAIS ^IJ^ ^-Af m .± 

im iim[^ e m gns ^s^o, 

SAI01I EE 30il ^2?^ r# iACT .S>'^(601) S S^(602), AWiOil Sfti-l#fS)3)» 

Umi EE SWIAI, S7[ tms&(6Q3)s a^2i mi#tO| ^'^Q. m\, 

(601:)^S^E1 §2j 7Hi35p| *lt^ ^ ?S.t(S04)l]i ^^^(eOl) m 

e ^Ami EE&ilAi, ?#t(i)(606)2 ^ ^gjs(B04)l IgSK^ 4=#S(605)# M 

^^#(])(806)g MS%^^m. Wr ?S§(604)SJ g 4=^.t(605) M0|^ MUAI g^OI ^•OH 4= 
SiCK □SiES. □ gO! ^ ^^t(6O5)£S^0 1,^1^5 (60?)01[ 4 SiCK OSIH. St.^t 

(!)(606)s feE gA^El - °}r}. 



isr^ioji EA!=i i.rs ,:iAf^ sesoi A^m '^immHm\, s ^ssai- ^ ^ 

St: AFOia eiEllOli S 3Ar 4^^# SAF ?gJt AWi?-] o!EilO|.-^:)M .ISSQK OlEitf 7iSj 

Efidirii ^gsHo^ siAi?i ofuxi §^1 ^^5a, jEiss, ^^i^i waoi j.mm\ 

-WE BfLfe 2I¥£ ^1 ^tSPi m g ^AIM EEHJ iAf :?iOil EUEh .^ISM^ 

S¥E1 11 S#§f^ ¥g ?>^0I SS^iCK aau, B ^^SS EE.^ S^EM^EI 75 

MS, aAi-4# ssg,.?jxh sus, im. % s^i a^^e i\m smm □ 

mm\^ as xiiswife as sH(.iiiio)!)iiAi mmn. s^e as aB(niio)qiiAi,^ss 
■^1 sj§i ssi'.as^ ^a(iiiio)MAf ^s£ig. tsm, DCTef.£,i, nbHoiiAi mm mm's.. 

l\m\ SS§ HtH-fflW S?! :tA47f SDISD, 

oj^^ gtfis s.^^ mmm b a^soii i^s- ±Tm nm\^ m\ snot 

E 23bt SUS ^SSCK^g §3(11110)21 S3),. E 23b1Hl~ ^^E.lt^-01IS 39H£J m 

SAf; ^^(11102)1 ^'■fe 7!#(il!0!)0| EIS a3(infO)£ ^OlAlil US WiOlid Hi 1)(HI 2|t| Jig 

mm 10" Qtsh). oicHAi saioiLi adirispi 7FHEioi # 4=^ (11121)1 mum\. s 
s ^^ g^c.u 103)01 ii^ ^lOji/ois cHtaiu wi^ mmzm s^PI Ai^^ia. ^ 
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\ m ^^{um)o\ &£.SA^E1 ymoim. 4ei aormfe' sj^rss- m ¥ ^^:ns°\ s 

m^i. m-{ «.mm7\ m-.^ 4^ sp^ s.sri mm m mmmys. 
s^s m^m. om, sum bimz)t Mki nnwrnm im^a. 

sm, fe^:?! g^^^ aoi s^^ss ^sixihs. omm s^^me g^itoi ssas 

'^'^01 offnsF 7\m im\' ^m\M ^gsj ^ ±7}!=. a g-a-oj oitf; a 

itl 4^ SlQK 01!P PPf, ■|g(ni EhB^ai ^^^h ftgg 5t.%fe 22£h ^1 

IS^' BJI, x|g°_| §srt g^^ £ 23gPj 7^^g(D| ^^h^tf-. IS^' Sif 

s°KS^o^i. ^irs^ej tis so^^AM lies 

g 2^0, 5^ j^t;!. ™ g«oi sss 3^. 5a. leoi! CHtt 3S isa 

(UnOCHI ^gsQ. 0111 MOi,. S ?S §301 E 23bWi ^^(ni102)lK§ g?^ (11 105) AW! 

?i mm m m^zm. ^ imo^m)^ mM7i mm 2=^^(11102)^1 ^^^^ ^ 
d}.*EHi£ s- sue, s ^^ns., SAi 4^ MS., m ?s is, s! ^'ir ass umm tm 

SSRS-i ^ Xilgg^, Iig2J §HjLHQllAi, i3uie!(Porphyrin)-7ieig tmm] 212, 

H:Pc[plthalocyanine) * GuPc(ojpper phtho.!ocy9.nine)Sl ££*! OigSEia. leiDI mMt PVK(polyvinyl 

E E*[ S2HS!0!D, 01§ lEIffl^ ti||S£ PS3(pulystyrene sulfonic acid)S ESSJ 
PED0T(poi¥etNyl8ne didxythlopheneh lH|Oysi(polyani I ire), E^ fiSEU ^0|i:if(L8wis 
acid]£S ESS lE|Ell(poiypyrrole)0| i*^aQ. S^tW fflSB, §332! SBDiE 

fi2[S10!Il, IS PI(poiyimide)?|- Olg^a. ^m?} UIS^I m^f)1IA1E l^SEI^. 3 MS 

^ Efe Ql-E i:^t^i^^DlH(W?alLK6lu^lina)Ef SuraA|^)2| DH^ ^fS ^^E 

^ ?S XBSS ^El OiSEI^ MS^ m}-^ Om-ymimine-bssedm, HEI-iil: 
^m\^) mmU. on SOUAI mi yEl Olgtfe S^; 4,4'-bisCdipheriyla!nino)"biptenyi(0!*, 
TAD); 3 SESII, ^ 4,4'"bislN-(3-rfiefhylpheny!)-N-pheriyl-8niinoi-biph8nyl(0|*, TFO); 4,4'-bis- 
[^•-(l-naphthyD-N-phenyi-aminol-bipf-fewKOIt, a -HPO)0|[:i-. EEf, Qhal iititfe iiEh bH^E 
(star burst) wt%fg Ol-E! Si-tME GlgSD: 4,4',4-tris(ts,N-diphenyl-«LffliRb)-tripheny.l aB!ine{0!?, 
mih); 5! 4.4',4'-tris [N-(3-irethylphenyi)-N-ph8nyl-ammol-triphenyl ainine(01S, MTDATA), 

rm 4=^ AlSS^ as ^mVk OISSIQ. □ OIISS.: AIq. tris(4-Methyl-8- 

quinol inolate) alufiiinuni(0| °, Almq), S bls(10-liydroxylBnzo [h]-quinoi inate) beryli ium(0l5, Beb 
q)a|. ^ife'ei(quiniline) 1^ ES a!£?ifegi(bmzogu!rt3) ine) S^l g^^r mSI; S 
E|^^E(I igand) ^%nm b)s(2-methyl-8-quinoMnolat8)-(4-hydrow-biphenyHl)"-alUTsmuni(OI^, BAIq) 
71- S%mQ. 3 MIS^ Ett bis i2-(2-hydrdxypheyl)-benzooxazolate] zinc(G|«. Zn(BOX).-) bis 
[:2-(2-hydrQxypheyl)-benzotfii9,zolate] zinc(0|*> Zn(BTZ);)2^ g-^ ^AH-^ie-^ioxazole-based) S ElOh 
l-7)«t(thiazole~based) Ei^^El ^tfHi^} 5*|-SQ!-, mm eE^ SWl 4= 

"at" CfC 2-(4-bipheny!y!)-5-(4-tert-butyiph8rly(:i-1 J.4-ox6diazole(OI*, PBD) S 1.3-bis 

[5-(p-tef-t-b'jtv!p(ieriyl)-t.3.4-oxad:a2ole-2-il| bensenefOlt , 0XD-7)SI- ^A|-E|IJH ^?EJi; 5- 
(4-biphenyly:)-3-(4-tert-butyl[:herivl ;-4-phenvl-l,2,4-tr)aSie(D|*, TAZ) 5-(4-bipheny!y I )-3-(4- 
tert-butylplienyl)-4-(4-ethylpheyl}-!,2,4-triaa3le(0|$, p-EtTAZ)2|- g-s EE|-0|OH gElil; ^ 
batiiophenaRthroljne(OI*, BPhen) S bathocupuroin(01*. BCP)£^ g-g tilBMl^ ^El 
(plienanthrol ine denvatives)0!D, 

^qa 2A^ ie= ^^A^ ^ssm disi 4^ sia, on oi^iw, mmmn^^k 

El MSSItH 1 Ahseiiaf ^^,,a.&EI ttsfll DH? SFS mm7\ [fflS 

Oig^Q, I ithluiii acetyl acetonate(0!*. Li(acftc)) ^ 8-quinol indlste-Mthiiufii(0|S:, Liq)2rg^s 
g^g^EI ^ijlfE EtI- ffilf^a 

Alq. BeBq, BAl-q, &i(BOX)„ Sj Zn(BTZj.M Sl.'t+c fe^SS Ml,^|01l ^7FSH3)> IT©- MSS. Saf^ 
S '^i SMOID. ^# gMsj 4:4'-bisC2,2-diphenyJ-vinyf)- 

bipli8riy!(0|*, DPVBi) MS £g!i7;|wje! 4-(dicyandmBthyler>e)-2-(iietHyl-6-(p-dl!iB^ 
4H-pyran(D|^,DCM) 01 m^Q. Q-g tlK?^ EttOISl 4^ SiS, DSi "4^ Efe OiEjg 

i giSfSS ?>~. ^#100. ^'■S XHSS^ tris(2-pi:ffinylpyri.dine). iridlum{Oi$, 

Ir(ppy),) ^' 2;3,7v8J2,13J7/16-octftetliy!r2rH, 23M-porphyrin-pisiti.nuf(i(Oi*, PtOB')7^ SlJ-^CI-, 
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mm 1] 

B mm^ mm an mi ^^'t ?^yi i-w ±Tm s^i ^^^.ck s^aj 

e.1 ?,t^(4oi)£s oigEtQ. g mmM, °j^m)2i mit mmmn 8o iu\ 200 mnojQ}. 

^f^f4Qni}ii^ # ^^ag{404^O| ^SeILK B: ^SS(404)£g^ CuPc(copper phthalocyanlne) tt^ 

H. PC(nGhmethal phthaiccyanine/ai itSA10^y-7ia.KPhtha,iocyanin8-base£l) OlgStK B 
■SAiOliailAI; ^ejtf404)# CuPcS:^Ei m^SCK 1^ 2^^*(404)Eq bt^*5SiB|7}| 10 LH^i aO 

g ^Ut(404)O| .SSS Qimm S ^#§(405)01 %^&^L[. B lAIffl|£| ^;i#e(.405.)HM^ 
4 . 4 ' -b 1 s- 1 N-( 1 -naphthv I )-N-pheny I ~m i no j -b i pheny 1 ( a -NPO ) , 1,1 -b1 s [ 4-b i s( 4-metby I. pheny 1 ]~mm- 

pbenvl] CvClohexanedPAi:). Bi'E 4,4:;4-tris [N-(a-methvlphenyJ)-H-phsnyl-aiiimol'triPheny| 
wine(!(!TD^^TA)2r. if^ H.f*^'^ 0ffil-7iu^ J.m7i 0|gS-4= °dQ. S ^AlWltHIAI, S- ^$#(405)^ d- 
NPD^¥E1 ^SEIJl 30 LPI 60 nm^ ^'=Q. 

1 LHaI 10 nttOP, 

Ch§CHIfe ^■^#(406)01 W^^Zl irU-t (406)2 gs|i)i| SjjS Alq,S^E1 ^^Silh %^^#(4D6)B| ^ 
fflfe He^Smi 30 L«X| 60 nmOICK 

B ^Ai05iWAi 1,^1- im, mm s ^^§(405)2^ xne g ^^t(408)°i 

0191 OilLiAll E^E|010H^Q. 
B ^AlOliai S^lrg(40B)l Mm}= WSS^ AictM ^PmOl ly 311 Al^M ESSM gCH2 
Alpcii £ S!-^i5}C|-. i'-S tOli ESSi-ai! DjSEI^ peryiane. rubrene. couprins, 4- 

(d!cymoMethy^erie)-2-methyl-6-(p-dimethylaiiijnosty!yl)-4H-pyran(DCM)> ^ quinacrydong St^\^ 5 

Ais mm sck 

CFSOll^ 5t.^t(2)(4£)3)01 ^S^D., Hm(2)(4G9)S i'^ht(40G)l ^gSf^Cii Olgti^ Ah, 

Alpq, s s?:h:^#s(4og)i^seF~ci o\mt-im^ mn m s^jscf, ?tit(£)(409)2i 
^nm timmm i lpi io nmoia. 

QgOII^ mi- ^miiQBM ^&^Q. 0!7IAI^ l,3.4-c«adi8zoLe SEl, 1 ,2,i-tria2D!e SEl § 
01 Olgl 4= Sitlh IS-i. 4=#s£S DIgi ^ £-(4-biphenyly))--S-{4-tert- 
bat y i pbeny I e)- U 3, 4-oxad i azo I e(PBD ) ; 2 , 5- ( IJ ' -di napht hy 0- 1 , 3. 4-oxad I azo i a( BND) ; 1 , 3-b i s [ B- ( p~ 
tert-butyiphenyl)~l.3.4-oxadiazot8-2--i i] benzene (OXD-7); SJ 3-(4-tert-butyfphenyl)-4-phenyl"5-(4" 
biphehy1.yi;)-L2,4-triazole(TAZ.)7^ 5t!SLK SA^ 4##(4CB)21 ^IHfe. HH.^S!§CT SO LH?;! SO nmOl 
Cf. 

^ m ±7i?i OISSCK h\ Vb OhUEf 

Al;Li HKSr^D|fe2|- EJS2I %^^%') S.t ??I110|AS 1 2011 fji: S! &^D|fe2| g 

g g^^CHl 2Jf| ^DIS e^E Gigs ^ SID. 

[Mai OK 2] 

B UAm~ ^AIOll SE 201! EAIS S::'! I'g^ iXFl mm\~ ^2t.C|-. g ^iAI 

01121 S3g E 51 a^HS ?013D. 

I. TO et ZnO£l 2 LHAi £0X1 i^m^M ^%mO\ SOiS ?@ Ea.e,'Qi = 
01 ^t^(501)£g OlgSCh B 4'Ai01!(HlAl, g>'-^(50l)°i ^IH^ HF^'^^fffl 8[ 

gR(501) S ^Sg(504)0i ^-gSQ, 1^ 4glS(S04)£S^ CuPC (copper phthaloc^nine) 5 

H.Pc(ncn metal phta!ocyanine)£t 5mSA!0^bl -7m OlgSD. B tiA|l)l|£H|Ai^ 0 ^ 

s*(504)oi qjpcs^ei §saa. s ?st(604)g ummm 10 lhsi 30 ™oio. 

^ ^S«(504)Ol ^SS Olwmt ^ ^mmsm ^^^Q. B ^Afl^ ^ ^^^S^SS a-M, 
TPAC;, MTDATM a>t.fS .QEi-:^!^^ 0|gS 4^ SiW, B ^AlMOilAi, ^ ^^^§(505)3 

MTDATA S a-HPDl HjgB^Oi■la£|jl 30 LHAi SO nm21 mM l-^~n. MTDATA ei-(§|es)g 10 IHXl 
20 n£J ^)3ii: ^ 4=6S(505) ?mi ^^£112. 3 ?|01l^ 5 LHAI 20 nm^i ^11 ^^E^ a- 

NPde,^(.&^9s)OI ^gsjLh 

^S^-fePI OiSEi^ 0-W Si Hl^ m(5mm mmtH U\m^ 4,4"-NJ'-dica:rbazole- 
bfphenyiECBP) S.' tristS-rphsrvl pyridine) iridtuni(lr(ppy)s)S^Ei ^SSCK ^li-t(1)(.S07)2| ^IHI^ 
H^e^s|■li 1 LHA! 10 nWiEK 

Lmn^ s-#'t(B06)oi m^Q. mMmm^)= esm°! cbP' si h^m sgeei ..o!Ej§ ^sj-iii 
(ir(ppy),)g; m Bmi 2m mum: imt mm ^mi um ^%m?i ^ 4^ sj 



a. i-l!-t(506)^ aH.'-^e^?11 10 im 30 nreOICK 

%'-^m{mE) m\~ ¥ xe*(508)oi ^ssck b iAisiioiiAi, %mmiSQdm ib lhai 30 nmsq ^ 

OlgEl^r BCP Si 4=^5(509)1 ^Ss|-~ai OlgEI^ Aiq^M^EI WSSII-, Sli-S(2)(510)2J ^1 

bim^Si&r/i 1 LHAI 10 nhQiLK 
QgCHI^r 4=^#?5093O| SgSCh 017|Af^- Aipq, iO| Oltl 4^ SiCh B ^AIMMAi^ 
BM 4##(5D9)Q| 30 LHA! 60 nRt£i ^IS STEl Alc^g^Ei SS^Q, 

A1. feAgS 1^11 i^m (502)1 £35,ho^ OlSgCf. iiaLh Al s,^ Vb 2,^ 

Df Al - Li tis^^mmm^ ai^i ieat) se^ ^^inoiiAi i am ^o^^ &±9.[ 

W?Qis2| S§ l^^Dii aoia stS PiSg ^ SiCh S ^Ai«A1, S^(502).g 100 LHAi BOO 
[^AlCffl 31 

B ^AIMfe ^AiOII SE 3M EAI^J ^251 S:?! ^"1^ ±J.m 3^1 ^Sm. g- ^Al 

M^^gs JE SS SaS 501 2CK 

ITO e| £fe ZrO£1 2 LHAI 20t:i ^:.^l^olS2^ SmP SfflS ?S =^^(B0 
1)££ OigSd. s ^AiOISMAi, g.;5(601)2i ^!|^ Bfg^f1>il 80 iHX| 200 M.OlCh 
g>t^.(60.1) ^IIHIb g ?as(604)0! ^^gsJQ. ^ ?ej#(6M)£S^ CuPC E^ liPcSI- S"^ EeSAIO^ 
y-7iffi OieSD. ^ ^AiiFliMAI^ 2?S#(BO>4)0! CuPcS^Ei SSSJCI-, ^ 3^gt(6M)2J 

^IJil^r aH^SiSffll 10 LHAi 30 ni€\Q. 

Cmm^ 5S.i-t(1)(6n6)OI ^g^'CI, ¥t,^S(l)(606)g m ^ ?aft(604)t ^i^tl-^LIi 

OlgEi^ CuPc SI S 4^St(605)= ^^gSI^OII D!gE|^ q-NPDSJ^E1 ^gSQ. Stitd )(606)2| 
^ Hhgsig^Til 1 LHAi 10 mOlO. 

HmS(l)(606)O| SSS Oi^M^ S 4=SS(605)01 SS^Q. g ^a|M|£J ^ 4:^.S(6053£S^ c- 
NPD, TPAC, E^ MTOATA^^ yfefg Om-im Omm 4= SiCK s. -^AjOllOiAi. g 

(605)s 30 LHAi 60 m2i ^MM ^'^^ a-HPOM^UU'S^Q. 

(607)21 ^1^ 30 LH AI .60 nmOm, 

DttHI^ SAI 4=M(608)OI S'SSQ. 017iAi^ 1.3.4~oxadiaHjle ^Eit, 1 ,2,4-tr!&20le SES|» 
§01 OISI ^ SiLK It!, 3Af 4i^l£M OIS§ 4 FBD. 8ND, OXD-7, S TAZP^ 5*} 

SQ, SA^ 4i*t(608)£J 30 IHAi 60 nmOlLK 

□ otsEi^ TA? # s1^r?a*(6og)s lissh^a oigEi^ tisswi ^^(2)(6iG)ej 

^JHIfe BlS-SiSM 1 IHAI 10 nmOIQ, 

m ?£jt(609)s ?t^t(2)(610) m\ ,«SSD, OI7!/dfe.Aici,. 101 0IS:1 4 SICK &^ 
AIOIIMAI^ gAI 5Ss(609)Oi 30 IHT^ 60 m^i mO\Q. 

NgAsfe S?l gir. ^A^2j n^Ssfe EaHj-o^.^oiSSQ, □EtLK Ar a} ^~ Vb .gpph dlLIEh 

Al - Li es^^(^?oi.fe2i EI12J %^9^) Efe. ^mmM m. i e^ m ^±2immn 
2j f^oii m,^m s^E oiss 4^ sitiK 

[#AI 011.4]: 

TFT S] p-SM TFT)i: -^iSOS gAlOII SS^I DJ^F iSSa.. H ^SS E ?a LH 

Al E 9g1 S^ag ^01<3Ch 

SAI, g ^AIOII^ tJH ag^ei?|IO|£ ^SKbarium borosi i.icate giass), Corn iraf 7059 ^ 

a S #1737 ^e!(Corn!n9AF21 SIgt) E^ .g-^DlIx es^Ei31IOIM ^?E|.(alumino borosi i icate gias 

s)s qi«a 715(900)1 .01 §tcK 7i5.K9oo)ei soi ^im ^ mm m, 4S 

71501 OrSl ^ aa. B ^AiWIHI SiEl SEl 3S ^ 2.1.23, IBF^et 7IP0i E*^ 01 Si 4^ a. 

a, 

asoiis E im sji^ m m\ . ?im(mtM' amsim, mm^\m- s sm^siss,i-3^ 

m& gge^og 7iS(90D)&H)1l ^mU. & :^AIMCHIA1, ?!Ai5,^(901)S ^il ?=^Aia 
E^;^^7S asea Sj.s0| i 4=:SIQ. 7IAI^^(901)^ M 1 10 LHAI 200 m(tlF&^'tW 50 LHA! 

100 mm ^is g:^Es jitii m, KH,, a lioi D\mo\ ia^o^ cvooir°jJi 

£IES,^(3Qb)0i.a B ^AMCHIAi .ilt^tt^ai.ee^KsinGoh oxynitride f iirnKMt&)(&^^ SI = 

321 0 = 2"^, N = 24«, H = 17I)S SO.fm°J ^))||.D|D. 71^5^(901)21 ^1| 2 S). LHAI 200 m(timn 
mn 100 LHAi lSj niii)S| ^ii ?>E^ 'ffig 7li SfH^ S! NrOB Ol^dKfl IMF CWOf S|5i 



i^ill^^Ee^^(901t))0|[:K & ^AjUnOllAi, imSfSl^^ftgoibXa^ Hit: Si - 323;. 0 = N " 

jms^mv) m^^msmz mi 905)01 -«ssch HhEiit{902 lhxi sosss-shs a^B(:ifflEi 

g. LPCVO; i£^iDi CVD)1 1411 dlgi a^EExF^ ggsHa Q H|g|9|0ii ||a 

4Jt^^ ^EHS ui@sF*i-D1 l^StlK e.l-Ei^#(902 LHXI 905)g q^l" 25 mi SO nllt^tl^ 

30 m mnm m.o\Q. m i^i m^M"^^ u^ji nmm m^K M^m. mm 
n^oMme. a = 0.DC01 m\ o:o£)) m\ mmmm. b #AioiiwAffe 55 m mm amu 

&Eate(902 LH?;i 905)0i OmM, BfESlStSCe LliX! 905)s TFT^ ^nttB- MOimJl 

7\ oigwi aoisi mji^m mmm &m^^ ^mm W4 k\±m omm 301 

icT. ^'AfPfDI eilOra7^ 0|gi;l, .1:^ ff^ 300 Hz5 SgEfl], M^f MU?C| gE^ !0D 

im 400 niJ/cr,r(lfe^?^£M. 200: LHX| 300 raJ/G/)S VAQ aiO|?^„?i^Oj;f g IM\1\ 

(ha™.oniCp^ OlbsiOi, l:i S^S ;3Q L||Xl:,300 HzS gSBU, SI.OISI ifULiTil gE:?^ 30O LHX! 

600 ^i/ai(Mm^^: 350 LHXI 500 iitJ/cr")S fiSSQ. i^'S^S ^^S^s aiOiTtllfg 100 LHXI 1000. 

uim ^, mm 400 Mm£i ^oia, si iffM ^ai ^Ahsu. sAith^ §e.^ mom 

§2i ^fcHffi HIsg 50 LHAI SDIS ^§SCK 

C^t^i^ WIM SS5.^(906)0| a^E^^|#(902 LHAj 905)1 SE^ S-gSD, Wl^ 195,^(906)^ 
Q^, a ^M(HI(H|A1^ 1!0 m ^fflS! liim^eiSm^S. Hit: Si = 323;, 0 = N = 71 H = 2S!)01 

lE^ri^^ cyooii sjtB.^saEh. mm ^s^s ai^s^^Hiseioii nm^^ sm, a^t ^ 

ifSl^erS^^Ol OlSH ra, TEOSCtetraethVl orthosilic^te) g 0,°J M,''!* 0|g§,W S?! ft'-SOl 01^ 
CHXIH eig Sl«^t, 40 PeiM JIB £E1 -3Q0 LHAI 40O-cS mmil> ^tl Il^m{\?jM 

m SES :o'.5 Ltxi 0,8 fciTss, 1E^^D^ GVB?^ otssja, ^a^ goi §«a 

H!aa|s 400 LHXI 500 *cDf|Ai 0101X1^ m^ Oiy§l ^mi^ 3? WIE §^5|og c5|Q|y sgg 

TilOiE ?!M= TIIOIE.g^S SguPI ?lt^ E2!^'-(907)O| 200 LH?;i 400 nm{ld[gf^ 

m\ 250 LUi 350 nra)2J l^lt ?,^ES Sg£!Q, 17^t^ Ea5|(30?)^ BISOITILK 12*^ 3?,2- 
S E^ 3-5 SOI Cf^^^J S# Si# ?|%^ ^ SD. 15^^ ESfp Ta,,Tj; 

ot S"^^ ij-^sm mv 4: SICK sxl«^ E2i#s E^ cvoM ^fs ^s=^,a, 'M%m 

?| ^|5L tOI) iirll Htl=*^tCT g^t-iSQ, m\, feES Ht-i,'-3]&ra 30 ppm 0|S^ 

Oia. a SAIOIffllAIS 300 ^)|°J W 9.H3I ^^SO, is SJt Eha2S ±mm 2j5l gSg 
TiU SFet OjgtP CVOWl SJM «S1 4 SitK [Hffitr SaOlg. W Dig >||0|M. S^£S 

D. Lwm, '^nti Ese(9o?.)g ^mm i^mmm m «si 4^ ais Ta sfoi g ^ sto. Ars 

Ta s,!* ^Sfe^ mi :'MS Ojgsa. 5iair?.^°j Xe ES KrOI :iHEig 7\m ^ 

gg^ s,t^ ui¥ ^^tl£lo^ ai-oi ai^ixi™ at sxitti-, a ?i4K«Ai la nw 

20 MQcniS. mm S^EHI Olg^feSp, p ^Ife^&IIAI Ta X|*^S 180 i^nmS., TilOlS 

a^Oll ^loTO mQ. a ^14^011Ai°i Ta S,KS TaN S^0| a ^|^^ Ta °\J\ SA^t.^ 7.^1 ?}■::' I 01 
S(«j/Ta iJilOliS TaN ^^1 ^^SW mitm ^ SID. H|S ESM EA|£|X! ^^S^XI°t 

a7^t^ E2g(907.) mm 2 LHAi 20 nra^ ^1)111 ^^E« Si.(P)£S ESS ^El^s,^! ^gtfe ^ 

or a^FsjoicK- 01^ □ ?ioij ^ssj sa2,^wi che^ gsrqi iiitH, Easj-sj mm mom, s 

S^i^E|=^ 311 ^^Xlkh OimtV S?ffl|A1-^,.SSW E3-.#(907)2J J\%^B m^tm iO LHAI 50 m Q 

s ^ia7h ^fisiiacf. B sAiofiOflAi;^ lEp m mmm ot^sin, of, a.:Qi~7i- i>u,^. :>m,^ 

3,2 J/cij'2j RF(r3,56 NH?) mO\ 1 Pa2J^^^2S ^^73 lEhriOH i-'iiHIf. 7lj!-«(ai :i:E| 
GIXDS #S5ios g2J XFtfl-BhQlOli; SSjO! S^KtE^ 224 m/m'^ Rf (13,56 MHz) S^l ^^Jt-O, 
0(2111 ^2 5K)IIAI, W s^2j [H|.g- aifg ef- too nre/rriii>Oia, 0} QilS BlSt 2?)^, i HH^fe 
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a. 

M 1 GilS XlHIl 1*1 > a 1 QlOlffl (taper) S^^l 5.ES(Sm LHX| 912)01 W^SCK SS.SO09 

[i^f^n WEI AtE4 m^ 2 m m^'ms 3)m^.^tmms%'t}\ its g«oi si^Mg siEi 

Oil 2i5| 20 LHAI 50 rm 01! 7b)., 

1 1 £1 x-iei^ cemi £.^ a^i 'Sis e.hEiiis§ Bm^^mmtmo, oi es b 

^3(908)^ nras '^mn. i Mia satooa lh^i 912)i o^^HS-oigMs 

Ai Ara-gl &^^2g Olg SBEHl m m ES^l ISs}^ M^i ESSJQ, EBAL £^ 

(dose)- 1 X rO* IHXi 5.J< 10" atoms/crft''0ii2. S2|£ n« SaSs Sil-gStS g^l Si^F BIOI 
tti TttOlM 151 711 01 g ig5,^(.906) O^EHS 711QIM S^^j S!!7;jCHIA1- QiOlffi ¥S O^cH 

£i Oil gEM SO LHXI 160 keVS: ^SgCh ' rt^ l^sl IS^I^ 1*1 -11 

lECHI lfe^512S e.!(P) E^ dti(As)?h OiSSQ, 2imu\ OjS=JD. Ot OS 

El* mi. n\ 1 SSS S^OU IH?;!.917)^ t x Itf im 1x. 10" atoms/cm' 21 Ea^g 

xiis^te i^i s^t 5M^El vc). 

as^OH LHS 91?)01 Xi 1 EaS(909 912)21- 

am\t E TdM EAI5.I B^L^o! sii 2m mm nnm. Hz m E*r(j,.^.Gi.-Hj s 

ll^lll (HIS 01ge^SAL 3,2 «l/j:ia'(f3,5S MH2)£j W 45 ml?/cs)2(13,56 MH?)^]. amipi,± 

j^q, i i,op*°i a^qss oiiijsh^a icp Oils .ciuioi-^g/oistiQ, . oiei& emAi, i.,2 «^ 

1 E2tt(9l8 lH7;i 921)01 SS^IEII-. E2!S(9i8 IH-XI 921)S SIXISlAj EilOll ^Sl m, # 

^ ?jAjg¥Ei LH¥i i-i^ mn ^imQ. m'z m nmrn yimRs. °i7\si t!i-p:ioiA..5i 

^^ M 1 CHIS x^a SD □ k^a, Ulis liy S7tEi 5io£, HOii; eiSH EllQffl ifigEtj. 

s,^El 30 LHAi 60"^ ^SlLHIh 0^^:3(908) ^ S!!?;!* SiOKH Qh^H(922)7h £|E^ {HlgaO, , E 7d 

OBM. Bi-ElS-g 1 Eg SjEIOSAi SCh Ej Ei H Tci^DilAI EgStJIISSI 

^ -iTTI-S E5SQ, Wll 101, ?0 11:^1 120 k^S ^SEill, E^~ 1 x 10" 

■atoms/cm'e ^SEIOi, S?f§! ^E2i 1 1 S^l sei(924 LHXI 927) S! XI 1 .S^(924 

LHAI 927)21 S^^fe a 2 M^W S^(928 LHAi 931)1 SSm, 01 e,T1ieriiAi, ES 53011 
^mm, M^fS a 2 M^^P S^(926 LHAI 931)OI Jil 2 S^^^i E3t(918 LHAI 92l)Pi SE^ISQE 
S: 1 2 ^S-2J Eg!t(918 LHAi 321) OfSiiOil Oil ^ SiCK M 2 W^l S^ISJ ^E^ 1 x 10" 

LHAM X 10" aforas/ctr£S ■ggSLKE 8a), 

E ebmi EAis um m\, t^ym ess snm ess swi g^i 3^o33)(933a, 

933b) S(934)'(934a. 934b)i P-tti TFTl'^S^ BfE.ag(902, 305)011 'g^SQ, Or S^Oil^' 
ESi. Hj-ESllSOi E2St ISofe iXe Esau. Artl §1 t^l S^IS 

0|2 ESfHI SjSII gSSQ, g^l §5^(933 , 934)IJilA1 P« ESSt SSSfS S^l §1:^21 ^E 
t2x 1(f UiXI 2 X 1lf atoms/cn £g SggCK 

SO AWIol as, g^l 351(933 , 934)S ESSt Mm^ S^l Sil Si^i^ 27H5J ge? 
og oiQ|,^ ^ 3 MSI S 5? (933a, 934a)g 1 x Kf LHAI 1 x lo'' atons/cm' 21 feES nH 

EgSl aSufe M^l a^l Ema. m 4 M^I S^(933b, 934b)^ 1 x 10" LHAI 1 x 10'' 
atoms/cm' £1 SES m ESSl IStfe g^s a^g iiMIK HSiU, SSI 3^ (933b, 934b)D1l 
AI urn ESaS g^S- S-.i2J ^E^F S x. 10" atoms/ait' OlfeWU, 1 3 §s^(933a, 

934a)Q| m: ESSl XilS&i- gSS' =!.±e| SE SCf. 1J...LIi7:i SBH Ci SS..&Eg m EaSg JI 

s&fe sss S:iM 5t.^u^@. .l■ s g^S'Sejg p-m m §i -Eai°i sei^M 

01*011, E scoil zm nm m, m i m m%'mm a .2 m^si mtm(m im mi s m 
oi^ ^2^^(906) ?ioii M'mQ. M ! sz^ 13^,^(937)3 a!^^^eies,^ mm^im. mm^iE 

9^, E^ OIlBfi 5t,tM mftie ^ta,^d! i ^ SD, 0^[£i«^ S^WIAI^, M 1 tiMgw' 
7)s Ur^7| §S I^SS^Ei SSSCK "1 1 SZ^ ig5t(937)^ TOO LHAI 200 nraOILK ifi^ 

Et=^K]| All 1 iZ> iSS,^{937)S| 01 §1 ffl , TE03 ,0;£, OlSSFa, 40 PaS A 

§51-11, 71&-£E1 SQO .LUAi 400' 'cS- ^mm, Et^ I1?K^4^(13,56 MHz) ^El 0,5 LHAI 0,8 

rcmM mm W\ moi oi^oiai^ m±m cvd^f oisach siHti^^a 59.^01 xii .1 tz^ 135^ 

(937)011 ::0I8§ illl, SiH.., M, S NtiS^Ei laiDKCVDtHI m mm 3, E^ SiH. S llOS^I 1 
E^iOF CVDIMI 9JtB 3101 ^liiiSD. 01 I'?, 52!S aHg:£t«i pq LHAI 200 PaS .ig 

tm, ym.sSiS sop lpi 4oo^cg ^§eni, Et^ s?iii-4^(6o mhz) m isi o,,i ihai j.d wm^ 
3it stftcF, m, sifi, ao., ^ H.-s4?a mm Mm^Bm ^mmoi Et-^ ^ii i #zi- 
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0101 Ai, Ei!A[ im °A P*J ESSfi Xil^Sfe M^l Si?} ^SS^^a. tSt^ mt Q\ 

ys oigs^ Q\m nm\ m Ui^^Q. ^ -^t cm m^^^ mm o\ 

SISW 0.1 ppit! OlSt^ i+i SEl ?>= g± [plOim 400 m\ ?00'cS, l^i'S^og 500 LH?;l 

^ ?iEm ?iB(9oo}££ oigEig, mm mm\ ick 

^SsJ EWfHI 0I01A1, IHi^l J'llfe 3 L!iX! 1001 atfflH. 1 LHXI 12 Al^^ SELl- 

300 Lixi 4SD'cs ^m\Ji mmn. :im m ^mkim. m^^s. oi 

ym 4:^1 Oi§Sl-01 to'' li^AI lO" atoms/cm* S:^ etESIsM ^tM SgS llj-(dan9Mrtg bond)! g 

esF!^ aotQ, m m^s., lEh^ai ^^MKia^DM sjsi oi^ia-^iti o|gs^^)?^ diss ^ 

SIQ. mtr S^MAi^, e.Glt(902 LH^i 905)SJ It.^ mS.^ Um^mi 10" atoms/» oi§e 1 

mn, 01 ais ^ei m\7\' rn^M^ 0,1 lh?;i o.i atomic % ^±7\ ^mo. 

Lmm, M 2 mz^ mmim)^ 1.0 lh^i 2,0 ^ms §3 Aigg^Ei ^^a 

□ . l£IO!D|E(po!yifnid8),, OBifacrvl ic), lEIOraiECpolyarnide), iElOIDiaiOPE 

(palyltnideatoide). 'M BCB(behzocvctobutere)21 S^l 0181 ^ SO, 7lH}ii 

um iBj£g st^isj .geg lEmiaiE?^ olSEra. Oil i: 101. 3oo*c2j )f??& smM mm 
qjoj ^g.ga. ofHioi oigEis, 27m mmtk) m:7i m^a. ^smoi gtusF ^t.'S oit, 

4^X1^ iElU (splnner}1.0ISeK31 J\E2i mi mm ej?|-ail/ OlOiAl ?i5# ,60i 80"c2j S?1 

g laoiiMAj oiiyi 7fgEi]3 60g^o^ ^B0'cs ^mmai =?m, m'^m^mQ. 

1 E.tzh ggH[(939)0] 010 mi :^7i ig^^NogHE^ §^g, ii|,„ e.^^Iii?1l aiiss.4: Si 

'■ M ^igs ihtfflaB?,^ am^liss,^ smsism[ ^7\ ^th^w ±t^\~ m 

Q\m. nm m^^ u\±3.7\ ssga, 2^->^m\mM ±^ £m "sn 

£S §5t^h^ M^l S2^&i| d|2£^ S^#{contact hole)0| SSSD. Ss^s gAi oj^j 
^^^ith 01 S#CHI^ CF„ 0,. S He^ 7ia?|- 373 4=?^! XliSS SSEj 1 2 g^^ 135|- 
(939)# (HISSfe Oils mis OlgSLK 0I01A1, OliS 711^ OF, ^ 0,S SSP, XI 1 ^ l^^*- 
(937)i OilStlO. WIS S.^£asM EH*i iiei idllg fe'-^AI?!?! Clf,S □ I2&E}I1. >ilOI 

M 135^ 906)^ OtS'EIOI g^gl S^m, 

¥Sr HHa# S! SJ*iE(etch(tnt)tH| [Kjli Hill S7W?I^ fflSS MH|»(941)0| ^^SCK 
gEl*(9i1)g mm-^"M t^mS^, S& lElOiiDiE.; IHIOPiE. BG6(benzocycl±utene)£l- bllS 

^sisf34i)& ni-^^ai Qimm mEmii,.±^ mi^(3^2 mi ms), m°i w&mB m\ .948), ii 

SS( ^g(924b LHXI 948b)l SSSJE^ [HlggGK E SAllAICHiAl, MSIt SI l!Hi!#£S ^SS 
^ Mm'^(partition. walDOlEl gsl-OigQ, ESOil^ EAiaXl S^StAiet. S' ^A|0|?J 50 nin ^ 

Lmm^ 80 LHAi 120 m m simol ^mn, m ^^(mm ^m\^n mm^^ms. 

3b). S ^AtWCHlAi^ ITO Sf i^ihe!S2h 2 m\ 2m°\ ZnOg m^m SOjS E?3^^)| ^3 

oigsQ, 

mi 2^(949)H cgigi UHi3(946a)M ?PI^2g 3* Hf|-^(923)lh S^tEh OliF &0L 

XifOI TFT(963)5J Bm S 5hi ^mSiB] MOM 3?;^ SlOj ISSQ. 

Qm\^ E 9b0i| .EAia HKK ^01 ?4o| m^aSOSO), &^(951), , ^ bl&g^^ 

(passiyation f ilm)(952)0| ^-^^Q. '^71 t^in^OBO)! OlStll, :a^?(347)CHIfe 

1 S-gtl XfTlStE^ mm Hmmm m^Q. S" fe'AJOimiA-l, !^7\ g;©- g^^ MgAg 2 

^oia :ieiu, cffi; .§xi.s,xiS7r g^£s.ois,i 4^ SiCh 

S9!^i-mit(950)s-iw©« ^7mo\, s ^m. * 4i##, a?;i mt4m,^ ms 

M Q^^ Sll iirsP 0!.*ite a ^AltHMAl d|g£& imi#Sl. 727^ & 

Mm «S^D. 

e SAIOiliAl^ CuPc?l $ ?Ss2S OlSa- a-NPD7h ^ 4=#t^S OlgEIIi. □ §1^ 2h 

cgoii^ ^moi g .^AiDiioiiAis %'mQ\ QB wzm mt[^^7l j^ltg « 

^^^^ mnt m^E domes esei ah s^Ei mum. mn, eu ^tw-iis (uo- 

phenanthrdline)-tns(V,3-dipbenyl-pntpane-1,3-dic^a^^ (iXBuCDBM), (Phen))£S ESS 

Nj'-disa!icylidsne-!.G-hexanedia«irmto)zlnc(i.)(Zn<sa)h Ofgl 4= SICK OS ITilS ISE 



Dim ^ sich 

^4KH^:b^^§l^ S^grg^ g§ Sm\ 2j?M CBP S lrCppy.).^¥Ei^Sgi 4= SiO. 01 g?fl^ BCP 
§ 7;fetS. 5101 Hl-i,™S^a, 3 CHdM Alcfc S!. SeBq(Bensoquinbl..inQ-|!ite;.ber^H:iM Oj 

4 SiD. J. EHMSAI Coumarin 6, ?ILBBI^(quifiacridon) t2h S^ OLStiOl AlifeS 

S^iri-^^lSf^ a:i:ll(distylyf) SEieJ OPVei, E|Z.fE^Ai 0^5[!iie(a™ethlne) tm 

g§ 01?^ ^miej NJf-disft!icyliden-i,6-hexanediamineito)zlnc(»)(Zn(salhn)). E^ 
(p8rylene)2S ES^l 4J--brs(2.2-diphenyl-vinv!)-biphenyl(DPVei)S¥E1 SSS * Cfg S 

H 4'A!0?miAi.. Si^sS I'lSHi S 0\m -^SS S 4=*t2J SllgSJ a'-NPD2i- s*r 

^ 301 Hm^mh 

1,2v4-trrazoie SEKMl IS/ TAZ) §01 0!gl 4 SIQ. a #A151l.0iW~ i;2,4-trla20le ^EM 
(TAZ)7k:5^D1l 30 LHAI SO fiijS ^It ^.SSCK 

E Ete StfiS .a-lfsSj si S'2;4-tria2oie SEl(TAZ)g¥E1 .ii-gsfOil 2|ol aSSSh 

m E^ig Mijg, ejEiaof^wi ^si siisa^ b!# =71 mmQ\ ?j:ssa. g.sAmi 

SI SSsl Si}5|~)'. g^(351>g a) LHTy 200. 100 LHXI 150 nm)2j =))1|0|Q. 

?rD\ mmoi-^^^ Q\m^ S7i ^^s i^xtsj s^oi mm m ^&m. s MmmM^ s 
??iiaoiiAi i ec 2011. si.s! ^^u\m m m^ m m 

SS,t(.950) a':.S.4(95l)0i m-mBi USS- S ^AlffilCHIAte 300- rim^l ^fflg. 

om ml, E mi eai§ ?xt il,'-' xihidb?} mm. sFi s^cw). s^i tsis 

(950). ^ g^OBDOl ^B113^ ¥M(954)g ^71 ^ CHSWK 

p~ay TFT(9GQ) S n-SIl^ TFT{3B1)^ SISSJ TFTS. CMOSl ^^Elth TFT(962) ^ 3^ 

^1101 TFT(963)^ TFTOICK SSSj IFM TFTfe Wg-g 7ISfe^M ^SS ^ 

SiD. 

0|gt[^ r|yWiri!£! 2^?, n aSfe [H¥ig 5 LHAf 6V, lOVSI 
.^la s^og ^ oj^Q_ «^(hot) gWS 3«t TFT2J Al^,^s^ ^rVl E|X[ 

a, Et.^ ^§ sis^i- ii^£s §?n'^^ i'a:?^ ?i£Es„ a ^^^g >iioiE ^HEii.Ajgi::?^ i?m 

^miQ. imM, S ^AlOliOilAiaf W\ l^S i.AH Dl■g&^^■ irSf- QHroi:i^ ^§ S-g01IA1^ 
TFT^i ffl-EltCHIAI 1 2 M^l S"^(929) S:' All 4 ^Sl S^O33b)0| df^^£|SWI TilOlM 21^(918) 

□EiiAi, E ScOil EA|El HEi i[0i 7l5.^fe'-01l ?i7[ '^'^ ±7}Si IiyO! ggSLK. 

m Mm ^ss 01*^1, lys sgEis, fpci ssii si^ s^ai ^jm^M mm. e m 

g Mk\m SAIOll 1 LHAj 32:1 ±J\ S gi£J2j 212^ 4 SiO.. 

[^AIOI 5] 

B «A|:0|£ ^^If PafQiiS ^AIOI 4(HIAi E 9c°j BTlll 1^01 ggS^& Sr^(P6nei)l 
»S1 fe^AIISI 3 E 10a E lObl gUg^Oiga. 

E l4^.;i'gS ISI S?l i:7;H EA!S.fe .^EOjCh E ife E lOaSI A-A'§ El- 

Ef- ?|o||E! BSEOIO. gd£S lE1i40|(IOD1, 1002', 1(M3):£S lAIS ^T^t iii* 

S ?1I0|S* tISQiD. (1004)S SbHl liEHHH, (100.5)^ SIS SltH.S: LIEMLh 
^g: SBi(1005) LH^W^.-S2l(lDO7)O| IsiO. 

BHi!!!(1[!O80g BWS FPC (fTsxible printed clrcuit)(10tO)S¥£f ilS. S 

■ ^^-^ ■ -^-^ ^inted wiring boardpi'.FPCffil ^srS 

J FPC Eb PSIBi itm\^ SS 



i§1 .'dSS 4=^at!-0. bl^ Oi.7i.A|e FPCifDl EAIBAi'ff,: Rte(printed wiring' boadpi'.FPCOil ^srs 

■ '^:-:SAiiAioiiAi, I't tiBroi.^?t WE 1% 111 



OtU£K ICS ^WS S.iE S%mQ. 

ami^ E lobi ^^iis. m ^spi ^ssck 7ii.i-(.iooi]) ?ioii^ si:±:iii(ioo2) .m m\m ?s ti 
s(roo3)7h ^ssD. 5^-t^(To■o^)c. ^^^K^r .Siw aoi TFTdon) si tft^ Eaetffii s.:?i^2M 

El Eg s=(-ioi2)g iE*^^^ 0-4=2} nOim ^§ S!S(1003)£ n-tHa TFI(im3) 
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a p-xia TFT(ioi4)pi 5#a cmossis(£ 9ci snym o\mm ^s^q. 
a, 

■g^C10!?)g,Etr Q^Si Sli&ll -gssj yfj-Afog UHS(1009)1 StI FPC( 1010)011, 3^1 

Sjog ^-ggQ.' t\±^0m2) S J1I0IM* 7§ t!S(!003)fl i*^ SB i7^^ BUS °^(| 018)25 

?lti1' aHia(D4)S IS am(.1005)eil m iesa. 4Xi9|£.S :il01A1(spacer.)fe ?1H1 StH 

(1004)2} m A10I2J TiBis s.my\ m rmm sd. mmmBimm= m 

^absorbent) . W&^S:^ AhttHBQI m~ 301 Sll^siOICK 

?iBi ste/^L )im, m^m, i£fe ^^011. .=^ scK- aenK 91bi amsi ffg^ ?ihi snj 

FRPCflbei-glass-relnforced plastics). RFCpolyj/inyl I luoHde). Myiaf, i£|(HI^Q|a, S! OegO| it 

ftiAiog Di Mtf^g g-g: jiiy g gttr£S^. s?:?! ±7^.[7\ ai^CHi ^^^igi 

?E(£ioi, 671 s t^iSF aoi i^t,^l§eJ s^t ■:?^^t^^^ £i¥ ;^ie7F n ±akhi 1012 

D, 

l.^Altfll 6] 

^ ^AiWIS. E m EAIS i.^^ iA^ ^11 1 S^1(!7.08) S M 2 m ^3(1709)0! feE 3 
A^Ei. 5.^^ ^gClll EA|*tK 

imtmiym^ ar^d 702)1 sssie^ A^yggii ^jgi ot voo imt-s 

^SQh ^'^^(f702)i i^^ f?.Ei :31B(1701)1 E 23o. » E ZSbCHI EAiS Ut-Sl ^Gl IBS 7^ 
Sm ejtl S^'tP! 4?H^ m ±^7^ IfiBFCh 

gSi, S-mO(spiro dialer of TAO)gSI ^SS S ^6 g^(1705)O| 3A/s£i g^^ ^E^ 30 nm^ ^IHII 
Omm= MK?} S-DPVBi (spiro dimer of DFVBi)2J f*»Oi Al^^|2, □ m 
^E^ g?:F iJ-iSQh 

S-TADSi S-OPVBig SsTOI AI^*S g^f gfiSIH, liOII feE SAFE! i^'-fe fli 1 

S 21 (1708)01 ^SSLK 1 1 Eii- S5^(17Q8)S 10 nmSJ ^11 J^i-m. S-Tffi §1 S-DPVBi 2j g 

s,^ ^EetiAi£i mi ^E^ ^11 1 m s^isi msoi ^.^si!01l [ce^ s-tadsi sseih s-opvsi^i 
ss,ii3i 3A/s^ mn ofSE^ sgsa, 

S'OPVBiS l^S^ 351(1706)01 20 nir:^ ^Ig ?.^E^ SSS OlttHL 3^1 4# IS^ AlqSJ S 

sroi Ai^^iiL, 3si m ^-^^ i.'-iSQ. s-DPVsisj s^r-^E- Aiq^i s^^oi Ai^^si mm 
gKreism. 3011 5^iw[i ^e'^afei ^% a a.^(i709)or ^sslf; a 2 ^^&^(i?o 

9)# 10 nss^, ^11 l.'^a. S-DPVBi S! Alq£j ^EOilAiSI 1 2 S^l'^ ^SOI 

AiqSl esrS SAt 4=* S^(17Q7)S ^S5Pi ?i*tl l^aQ. so nm£| ^lOILK DCTS^^S, 

AMLi tiSOl .S^2S 2^ !60 ™2| ^JHIg ?>E# 2j5li g^SCK JieHAI, S-DPVBiM^E1 

mm 7] 

S §Am^ E 2!b011 EA|S! ^Ik ii:A|-£J agOlil EAim, 

a^, SEI 7l?&(l701)OilS ?,f^O702)l.SgnFE^ ifflEigOif £jSll 100 nt»£| ^Jil IT07H^ 

ma.. ?R (1 702)1. stiBf^ ^jscwDg, e 23.a.a e zasmi eais uishaoi i§a^ 
n mi smm m 57w°j m mmu. 

3^. a-NPDS!-£S S SS^(1705)0| 3 ^/s°i. sSfES ,30 nm°J. i^J)||l i^EH 

^S^Q. a "HPDHI §*^ ^El 3 ■ A/sS : SAjoFSAi , Wl-WSS A.lq2J S*rO| 3 k/^ ^ES 

Ai^ao, LFi i^e.. Bra. i;i°i tJiis q-npo s Aiqg. stisfe sii i sif s^.(i708)Di g§ 

oil 2j§S ^SaO. 1 1 m S^S fO nmSI ^lOICK 

M 1 si.^ s^(i?08)oi mm im. a-NPoei s^s'ssEm^, Aiq2j.s*rg n^m- 

(T70S)m ^St^CK ^If 20 n(S2j 4)l!IOID. it.t AlqSj g^^l ?!l^5lSA1, SXF ^m2! 

BPhehEj §^01 .3 A/sEI e*^ ^ES AiafSID, Ctl g-g §FS, 1M£i UlgS Alg S BPtel Em\ 
^ a 2 1709)0! S^»(H! m ^mO. 1 2 S^s jo nraSJ ^))||Oia. 

?;ii 2 St,', 3^(1709)01 mm\ mh hm skm^K Bpnenej g^rg mm so nm ^]| 

2j ^J} .•S^(l?07)S.^g*H:h, E®!-, .BPhenSI SSTm-I^FSAI. ] ¥71301 3 

Al ^gj §^(17l1)s. ^StO, SAF SSi'S^ 10 niii2J- 5)11010, 

0Ri5,*-£s,. Ai;Li miof i.^£s .5f iBo m i.^tHi ^ma. mM, Aiqs¥ 



[MMm S] 

ssuch %^(\m2m mm^ m ?is(nooE)s. s 23a s e 23bW! eai.s utaF w\ bs m 

S ^Ei SUSS! CuPG^f EO.nmSI.^Jll ?^^,E^ g^foi o|t|) g*F£|il, g 3^.(1 1 01 G.)» 
tCK Cul^C 5^01. 20 rmi 0{5£{ eifC°l SAi^t iUIS., Z^^ SiOL ^ 46 ii|gS aJTO^; 3 A7s2| 

a-Hpgo^og- qigg ^ 3^(1 1005)01 20 nfsSi ^ig OI^DI, ^"ir. 3^011 

■siM xieej Aiqsj s^^Di 3 A/si ^ES AisrEin, a-N?o£j s^r ^Efe 3 A/ss £!□•■, 
cm m. v.m.ms. a-m ^ km AW\t n \ m s^(noo8)oi g*roii s 

^aCK Af 1 SS^ 10 nm£j ^aOlCi-, 

Ail ! S4f S5^(I10G8)D| a-NPIEj, S,sror:ieEjXffif. Alq2| l^^g Tfl^EP SIT 3^. 

(11006)1 ism., m.^^s 20 nme^ ?))iioiD. oiui. m 321(11:006)2 immm^ ^ 
-i^^ ss!.(■ndos)ol: .^^as(Hl ttieh to s*fDrSMEixis:^ Afqsi m^ Linma. -.iAW. 

AieeS BPW S^^Ol ,3^ A/sSi ^ES, A)?fSO. .M tS. 90., 1 ; JE^ BtiS^ Alq2l- 
BPhenM StfeFfe 1 Zm S^(irK)3)OI gSfM ^ol M 2 St? ig nmSl ^1 

.OIQ, 

M Z m ^^(n009)0| m\. AlqSJ S^^l ie£|Xje.t BPhenai S*fqi Tli^EjOl 30 nrafl 

J17;i^ Sq{1 1007)l ?1t^DlOl^SttK BPhenSj gSfOI Q l^EIOI, a? 1 wtXEj l\7\- «TO 
£H SAl- 3^(11011)1 ^StCI-. £!Af g^S 10 nnt^J ^lOiQ, 

aW9.^2S, Ai:Li7^ .S^2g 150 ^if ^'^^ BmQ. USHAi, DCM£g^0 

[4' AIM 91 

g eA!01fe fe^S 1^1!- SHe?^ E £201 EAIS S7I ^^If WU ASM(11012)S 0|gE|£ e§D|jf 

EAItJ-Q, 

BM, SHI iTo E^imm ^mfm ^mm loo nm^j ^is 110:71 m^Q. 

^El ?1B ^lOir^ R3.BS. ESS Poly(3-heMyl ) thIophehOi ^ 461 S.^2gA| SSCspjn 
coating)!)!! ei# 20 nm ^11. ^SSC!-. . gPHSfe M0I OlSEIB, ,$£E£ ESI $\ 

M ^s,^ sDHi mim. ero! oi*. gdHs oiga asig 7>^i>ii m ima. 

mm im^ om m\ sas! i to 5=^^. 7i5t E ssa si e 23bD!i EAm mi m 
lag 7i-73ztK E ^AioiioifAir: Ass(57iA! g^Bj ^^i^i mtri s s^s mmi 

7\ m s^m mm s%m7\ s7m^ mum. 

0IA1. .a-HPD°! m ^El 3 A/sS ^.Slo^SAI, ^^g.^lSO!! M^21 BAlqE^ S^i 3 

^(11608)01 ^ : 2|S!i ^.SSID. Af 1 S^(11008)g 10 m^. ^10!Q. 

Ail 1 Sti- 9^■(nOD8)Ol .l^Si!0!.•.[l^&; a-OTB] g*rOI fSaXiB, BAJqSj S^g -ISH^EIOI. § 

^(ii006)®-s;^|}cK.: '.m^ hm^i^mioiQ; aiiii!. mw s'^diooeyg j|g{iiDi2)s 

t^ Sma S wiss) lr(i3py).:££.El£!!-f, 
^^^H gs^tilbte^roj ?r#gfill ID-Eh lr(ppy)s°l gggTife BAlqSq §*rg ta ai^SD. SAIO!!. 

BJ} SBSE! Alq^i g^GI 3 km m -^^S. AISi=!Q. l^S SfS,. l.:1°j yilM BAIqSh 
AlqS SIftfe 1 2 g^(r?09)0! Si gSKM 1 2:St^ S^(l709)g 10 nnS! 

All 2 s&s^ (11009)01 arasw ckk BAia g^^i ssOTSi, Aiqpj 5*roi mm 30 mm 

2J S?;f 4=^ S^t nmm OmM. Li(aeac)fe ^SI-^S 2 niHEI -^ll ?hES? 

nm^^S., m n m nniSl ?,^E» S*!tHl mi m^Q. USHAI, lr(ppy),2S^E1 

mm 10] 

^ ^-AIM^ S .WS'fi!! C&# WS- ilH l^ir Ciaroiil .gSttCK E 24a E 24D^ 

■H g-S2j S7l Wa-*xm otS«.lt ttg DHS^iJitsctive matrix) DHfOliBl BSEOiCl-, 

e^i t^siQ. t>mt. EAi^ tftW m mm m^mn, ti^)oi7;!&, tft 



?^:6EH;;?|(reyer;se staggerj TFTp^ :[H:i!l}il Oltl 4= SitK 

£ 1 



m 



i^(jl205)0i! fi^l lOlsPI TFT(I1202)?F £ 2«Ai£^Sf^ Iffl TFT 

§01 EAiEwk" ^4U±^ T^m m tft(oi* ^^m tftef ?iioiMoii a:5FH^ 

mim TFT( 11202)^ mk\ \m^m\ P-m tftoiq. n-m ^?i7\mmm^ t^TA^f. 
1 itttTsI ±ai lot^ai □ MmQ, tft^ n-iii^ tftu p-tm. tft« 

/H. A^jo"p|. a- oiisj asi((si!B 12. 110)01 oigsa. m± s^disos) ?icHi!r t\-m 

H|(.l l£04)0i ^^SCK 

°i! sa^M^td 1204)011^ S^ai205)dS SiSSQ, g^(11205)Pj H[1.^5jSW 2,5 IH^I 3.5 eV 

mi 2^(11203). mm'^inm^ %-^^{\\2ni)£.^ #^ M2^K!1£06)££ ssck 
4 Si ^ siitt^^as, ^^t^&?□l&. s Bid^^^sjo^, OTPSE'g 

CFgD1}& immvm gSSa. 7§ t|S(it2,12)^ tF±^.(.n2i;i);0il J^g^Eie i:! 

m?} m^n ±^\n{m mm ife an AtsEJhis^D.. £ 24aMAi. on tis^ 

n-lia TFT(1!207) a p-l^ FT(11208)S 7.^=! CM3S SISOIQ, 
t@i % tll4 t^i S^ai211) S 7S iiS(11212):7V S 24a S E 24b0iiA1 ^ff | 7 

LK 

t^i S^(2f^)(n203)a E 24a E 24WAi 2W FT(n2[K)M a:?I^SS 

dCHI. S40l mm TFTOfl g^.^ 4 SIQ. OI 3?* ai S^()1205)£i XliMS^a «SE| 

3 ^^{"J^) mm 3ilieS¥£i ^SStK 0! 2^ ^1101 TFTc U^g-S|«ffl ir 

la TFTQia-, 

E 24aM EAIS l^lf abroiife SFi 3^(1 1203)°! %m MH^ (11209)^ %m m 

E 24a S E 24bWIAi, ^amilOlIil sa(bank) -75(11210)^ £^i¥(1,!21 1)011 fee.U^i|SAi| g 
BlAim. Oi ®3 ^iJKSISt^EilOIItlOig, "J3 ^i£^ tfi 2^ Aro|£l a^OI g-All SiD. 
3011 Ciit.f Wife E 25011. EAISQh 

E 25&!iAi atj- Mai uh£! 9! szl ¥S(ii3io)# -gsm. e 25011 eai 

ai3oi) HHl!.°AfeiHi i^: tisg mim ^ sio. m mm.^.- m umm:U^ 
k 'tfi^i g4(ri305)s £ m m\mm ±mmmm m{m mm.m, Lm\is\ 1^ 

a?^Ai-uW). 

E 26afe E£lg mm mi^ U ^a. S2j£S :0|g:g .[ij| 2it^ OH^et A. ar^ 

PHfOliOil iis Otii EAflfcf 3 £6g E EAISCK sFi91IAi 2^ :?iej 4*3 E^ 
E 26bOii EAi^CK ^SS CtFEh. 2,^ :.iFi(l l4;i3)£l ?f^^, 21 ■ aSttl gTii ^.^SAI &^Il. .i 

sfeb □Iru tfi^ sif^ise E M EAti k^a g;o[ ess isiEH(n4i4}£j aioi 
3^.11 ^imK ^^s sra. ESS safflouH)^ u ?a s^i ^gtm, %m 
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■.^fdia. ta£l Hitoi eo iHxi 90X013. tstf m aws 4^ ^El^, ess teiffl 

E 27a S E- 2?b^ E 2M EAIS S!-« DHMS)'^ aBK3i:i:2j ij^t EAltHp. E 276^ fe'SlE 
OiH, E 27b£ E 27a0tUi S P-P'S im eQEOIO. E 24a Si E 2Ab2i E 27a 

E £7b01l:*i;E OlgifQ. 

E 27aDilAi(!150l)& ifi^g UEHHH, (11502)^ TO|M a^:^ :?g LEHHH,. (11503)2 U!0| 

Ei ?s tisi uEfyiLK nm am t!S(ii5Q2) s mm asm tm\ 

El^ 4.1^:^ gJ^ ffl£!(!.l504)i #trw(tape automated bondire) EfO\ E0mE)s.^Ei mm.. E 
giHfe' EAiaArS.^'?i?;te, tab aOI^(l!505)fe iCCihtegrated circuit)LHOil TAB ElOiif Mmm 2 
CHS TEP(tape carrier package}S miM ^ %Q. 

(H50B)S E 24b01i EAlS m aulOl^^J mi\Il Stfl(1l507)aH 

s ^AiMoiiAi^ E 2?bM EAia HM ^ob m mi.v>mpi iB^iq a'm(i!506ft), 3] 

E 27b01I EAje-yh2|- ^l., §S.SifcH(n507).fe '^Ji.m -^T^m m ^ZmSimM mtl gSEI 

E5 473S sHi(n508)£ stjcK SI 52i-(ii5{s)H jmmmsi^. 1^ 

jell iB^ .m^n JlM}, ^tl, E^. Mi^S ?*?l(01lg m MM^S.^ m9eri\vcro 

ii\km)&'A^:Mm±n nmn, ^zm mm ^^ m±nm y& 3e sai^oicK 
B ^AioiioiiAi:^ ciHioi^s^ EfAia!0! ss(sfe^oi DAiaioiaoi M^m m mm^ 'sm 

fe^lioiWrPoiariziFS P^ate):^^ 5||Si =^ SiQ, «3lO|Efe Sl^S^EI .SAt^SJ u|A^ &± 
tl2 lfllDm7f DIgSQ, HEILK ?r7i ife'^H^SS^EI ^^AH^ ^01 gaiOIMWI Af &Ah 

mm Hi 

g iiAictsi- e ^^£Hi [US '^71 wm ±T.m E%mt we mm±s} wis #g dm^± 

m:^m EAISlQ. ^AiM 5^^ a^>i|, S ^AIMSJ PHK]|:i:(HIAi^ m iA^7^ 7|5.iej eh 

ijsogMQ ^01 ^oiaacoit ^^tf g^AE^s^^^012D). e 20^ 3 ^hSEoicF, 

Em s 4^ °}.u. i^Mis EAis TFTfe mm wumtm, la iFDoine.^ nm tft 

(Ife^^^e ^:iEH7l TFT)■7^ CHiltHI Oi§l 4= SiCK 

2S aoj TFT(n602)2} Eaiofoil SIS ?i 1 3^(11603)^ ^ 4'AiM&!iAi z'^z^ Q\mi°^. um 
1 1 2^(11603) ^^loii^ Mtm^HUBwn ^mu, n^m"^ (ii604)chi^ s ^Amiwm 

g^£M gSISfe Xil 2 S^.(11605)7!- IS^IEI-, [[|■B^A1, 1 2 2^(11665)^ XDSfe H^a:51§F?il 2,5 
LHAI 3.5 eV2| S.^^ ESS SaSOIO. l^'-SjSg. m^Ei §i E^ WS-ai-XiS^ 

s±i si^fe Es^^, s^^Di&t Em, e^ &^:?! sa^j g t\im mu\mu 

M 1 mC!1B03). ^"1 tt-tj«5}t-ir604), ^ 1 2 S^(1:1605)£g #S ^25,^(1 1606)£S 

.1 I 2^(gf^)(ri603)&^E 28ai|A1 101 TFT:{11602)0il 27ISj.2S, 2iE|XIS.^ □ CHdOiL .g^OI 
B^: m TFT01I Sll 4 giCh Ql. 3^, M l.S^S 8^3 JNM.S^H ..^iEIH, X1I 2 S^g 'S^ 
XBfeS^Ei^S.EiCK 01 2^ MD\ Jnt m^m n-Siy TFTOIEh 

°! ffil?!^ ig^^g..S-gt(perf.luoro:a-l;kane)o^^ SSI&i)^ SB^aEK Etl, S&M SsXil ES 
i■i.^:i^^il■'^^r 3.E 22I-550IO, 

TAB(tape autoiii&ted bonding) Eii01^(11614)S¥E1 21^i\Q. EHMe EA|EiA| , S.^AIELL TAB Ell 01 H 
(116)4|S iC(integrated circuit)^! TAB Qjdlll X-(!§oP gOiS TCP(t&pe carrier packft3e)M [pli 
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s ^AiflioiiAi^ m- aawiisj ii^mm mcsm u^mmm Amm ^m^i^ "sm 
ss. D^iaof. iaoi kimm mqi saieis at. ssittD. s#s{os ji^ laoi 

ummKk. ■ 

B w^m viE ??7i t# iAfe & 4'Aiw^' dawtiHi imi^ S7| ti^ oj§§ * si 

a, 

[:#Ai(SIT2i 

E 111 g-as ^0120. £ llOiiA-MlSOilg sal 7!tH Ll-EH.Hi2;(1302)^ ¥S SS^'-^S^EI ^ 

oii net sstth 

iH(13G3a. 13331))- ^M&OIS lei ^S^E* i^S SI^;aS]2) AIOIW. SS ii^Sl MmQ. 

Sa(!303a, 1303b)fe g>f^(l 302)1 EiHl- -5a2l SSDii ^^S!' W^f^S ^^UEh 

Li-Saiife .SjS °7] sSfg-sOl .^^Sa. S ^A|S1I(H|:AI& CuPe(copper {^thalocyafiine)7|- 

aSI 1 1 lfitlt(1304)-2S.30 L^l 50 nm£| ^r^E^ gafJ^i £|tH ga!:!!^, 

OlDjAI, a'-Nm7t 1 2 Spg^§§(1305)2S 30 LHi^l 60 nffiSJ ^111 ^^5.^ ^ S^^lEh 

Ei^, Hi 3 ^71 Mmmimn M&m. i ^aim^i n 3 S7t t&^tsi ^ssti^, 

gSfe. 5h:iC!3rea), sgtl^ £Fi(1306b), S t^iCI306e)7^ S£|EI01 SSS 

E^glHife. ^^* Wiofe S|-ii(i:306b)7f: ^#&Ei, ^.4«S SMT&^fe tii (1306b)£ 3^ D^^31 01 

era' BGpei g^sri 30 tKi^i eo nmsi '^'w soisck oii, Aiq. ei-^ bcp eioii 

ti # SiQ. 

iE^.^■>. gjAiiWAi^ i%'m\ S7it AroiM ^ssa. ^si/xi 1 smts sif 1 s7! tFrnissh- 

n\ 2. S7I Aioi£i mmo\±m ^mn., m z^tis^ m 2 M%mm)- m 3 s.^i 

mS A^0t£J eiEflQIiWI ^^^Q. ^tiS^ UkM 2EM EAIS "mu ?M S'.D. 

(1303a. 1303b)01|- §^ei □?M(groGve)g [[E^ ISSHg, Si 

01*ftll, E llGii^ EAiEiAl D^2J >iMl^ §^(1307)01 ^S|2s .°«(130^)I1^ Rtm- ^ 

MEWi^ WS5^E1 aOI atf^^ g§S ESWI BHSsJCK g ^AIMIOIIA-l™ 

§^(1307)01 m MgAgS^EI g^SD. EAiEi?;!^ ^9im, Bfl£!S ^5 FPC7h ^SfEi^ ¥ 

0|SE1 g^{130?)(HlAi OP^IHS. 22101 g^Bli e!7l?^a. 

@^(i307)oi oi*w^ isf^sesioi u!ssa{-(EAigxf s.^g)2SAi m^m 4 ^d. 

S7I Wl- iXffe fe^S! 715(1301 )5il ^^j?JO, B ^AlCHIOilAi, S^l^ ?f^°: 

Dgjiffe AiisR iJtsol m aHiO308)M-.5Hisa, B MAioiisj ^i^iA), m mim.u 
S7^ si^ag, AiHhs^ 7\m mm-. S7j i^ir i7■^7^ ^^es H^aKSOi ^^sm' 7^1 ra, m 

Oia^^OI 7!Uj SH|.(1308)^ UV-3Sh aWClSIOM mi itJSQ. SI 5 

z^[i.309)^ sbH(i3iD) mm MsziJi, liuo^s5l^•es m& ?m.s. mmQ. q\ 
(FPC)(i3ii)oi '^mm, gfiraBmi-^g &s*ck 

ItfAlB?!' 13]- 

B ^AiM= B i^ojiAi gg§ S7I 1^?^ iai ±%mt- m^ mm^^ n ms,...^^- wmm ir 

Pti^G^il EAim. E ^ga^ &^SEOIH/E 29b^ E 29ag ?-P'1 m['?itflS -&SEoia, 
E 2aa(MIA1,(ii701i^ .Ot7|Ai mm 7\Em UEMQ. Olgi ^' Si^ lE|-^q- SUS 

PC(po!ycart)or«ite), reT(polyethyiene terephtbalate), reNCpolyethytere naphtha I ate)5J fSilOlE 
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E£ s^'-OIQ, 

aoiEi4!.(i^)i LFEma, {v,m)t obi ^xis.^ss iai L&yiQf, ma^ mojEia 

.(1i?03)l AiS MEim^ gfe^^SM ?Af^(11702>S LlfGIEii! (1170.3)2 2,^2,^ AeHioi- 

ltnS^SSUl, 3' mm Ais asfeo, e saieixi §^s,^xi5.^ tm'm^'^ ? 

■^A^4! (11702)21 aiO|£1£!(11703)g TAB Hi.0li:(11787)i 7S 5I.S0I1 SaSEK (:11708)g S.^ 

S.(iT7Q6)£S. is 311 LflicK H1:l £A|E|A| °J?J:m, TAB EilDl 5(11 707 )§ ICffll Tffi 

Eiioi^g isii;^^^' ?tfi^ife Tcps mm ^ SlEt. 

£ 29b{)ilA1. (11718)2 mS UE(L«Sj(ir7T1:)S ShHdmdjS .ftH (1 1701 )«l Itf 

U ?IM StHS- LEftliO, eibH(117tO.)Sfe IfStI- ^^Xl?! Olil Bi-e^tr 

MS^ :7|ir ?il §1g5lXl, S?il ^:'lt .7i:£l. S^^ahXI °Jt SOIEK ?1bH. tJF^^^W 7\ 

5(ii7oi.)aK^as ^SEin, sa(4^s imfer s^ i£F:ii^O! oisil ^i;^ sief, cm 

E 29c£ n± S^(117ie)2J q^il »Cl!=^ EgOjEK (11?13)S °7| Sl-tj-lStt . UEf-taO . SB 
{11?04)£) SFBtS &^9ft aa Ei S£ES. WHfc LI 01 Eifl (11703)1 iER£S SE|Ata.4 
SiC-t-. g!U)(11710)S SEIMfS! 2^;t^(^714)^ ^AIS Mm m SyiCI1715)(HI 2i¥ S71 

g^Ei ^B£!E}, aaiAi, ?^:?! nmw^ Bm 

a a^soii m mo\ aafdi^osAi^ s^:^¥(^l7U)7^ ^Ahycnvoz). L-tioiati 

(11703), S3(11704), 3! tttMStd 17r3)£S ^^gCI-. □EIHS, ^^l!- EIHtOliS QH? Z^St.^ 
mm m Mm 4= SIEK 

B ^'Aioumi SAis g-if ElbfoiiEj Q^iaoi .£S(Sfe^oi ElziiMoiEioi mm 

3)01 S&IIQIM:?^ ISi ^ SiD. iaD|M= ij^S^EI SA^^2J bFAH g.^iA|3!~ SSF 

1 7wss> niHi 2ji« Ei^iiaoisoi Aiswii^i mraoi eaiei^ m mma. 'Mm^s., s 
^ 1^!!0|M7^ oigEiD, aau, ^Jimm^^^^i ii-Aeife ioi isiioiEoiiA-i mzi 

S.M^^ 2QI HH,i-^5TEK 

B WSn mB 'M^ ±7}t ^ ^A|ft||2J m CIH^OIr^WI ^%^\~ :i:A^g Olgg 4= Si 

D, 

[.^AIGII 14] 

g ^Xm^ S-S-l-EKfull-coior) i:'-!- E|HFO|::i£j Ml EA|*|Ef, B ^A101l£i 'S^ Cm 

01 ^e^, ^ ^a^^ ^ gi:Hg'o|gspi ri^^^ wm eaim 4 ciHmi--i:t 

gra-i-at a:i:iaiDii 75i-^ s^^^ei sss ais? D^A3^shactaw mask) 7iti umi 
if#, iixii"M£m.fOj %mm aoD. ^aim e lhai s&it a^iii, s 

Si!!^:71 iXfe.fi Ait TO, 11. m aar&S I.'^IF atifOli^::^ I^iBSftll sssek 

gh3-^af ci^iaoig -^^fe a im ^ei- ieii oistfe sioilk oi ssohai- a^aig-i 

a^§fe 'S^ ±7iy^ £ 30a0il EAiS m\ m ^Eh lEIg ?>fe Jim SSilQ, Pl.&MAi" &£f 

lEi:?!- immm UMm io, n, s i3oii eais u^£i■ ss?i-«gaEh a aisfHi aiii!! 

-&'A-Xm mt^ 30bfl SAIsiEh 

2j HQ Li 3 Em^ ^1 &^i£^ :'iAi. wm ^^[^ cm e^ js 1^^^^^, 
oich. 7\m\Ht m ^mni wm\SQ\ ^aioii io, ii, s m eais siii 

3 oisisi ss, i-5"-!ios ei'y SEh am^ shei- lye:?^^!?!!^ s° b s-soii sigi 

I^Altai 15):. 

e ^Aiw^ Lmm±m sis sfSE^ ^yAion isihi eais m mmm ma ses 

5.fe Ofilg EAliCh 

E 32aOj| EAIS aSHlAi, Tffi £1011(12004)^ 7i5( 13301 )(01 71 Alfe &±^(mm S l«fl(12(J03a. 
.12003ti)§ 5*tii)01i ^%^m, m 3.B(]2m)t tab EI10|BC12004)1 Its 7\m 

Eaj E UHi^t ^£{12005)2] l^E^ E 32bM EAiSD, UHi! ME(12d05.)i.HtHl^ ^lOiE 

m mm^n ^m).(12006, -izoos), liioiei 71 tis( 12007), m mm 

t|^(T20Ce)g l^i^fe- IC7^S1ISl!th 

m BEB mSi SfPj TAB 0IOf5S 11 71 soil mm ess £iM ^i^g ^* 



SiEK • * ■ 
[^AlDtl 16] 

fiEl ^^^S>^ 01l« £Aim. 

E 33m EAIS aiMAl. TAB aiOI^(l2105)= 7IB(1.2101 )(Oi:?|Ai^ E|-i^(!2102). MOlEi ^ 
§ t|M(121(B). TliOl^ S|S(13104), S H[i£!(12ima, l2103b)S - 

aiE HH^! M£(12108)fe TAB EilOi5(!£l05)i i^fl ^ieCHl ^^Q. ±m iWit- aE( 12106)21^1^ 

gsE^ £■ 33bM EAI^Lh 
E 33b01l £AIS.Ui2f 30], ME(12106)IH(HI^ I/O ie()2i07, 12110) H 10| ^ 

y{i2io8)£g mmi= \m igsch dhhsi gy(i2rD9)s oj:?iAi M^m -miK t.^&^ §»sigj 

mm sei s^frssoiHi- gsraaq. 

e ffi^oiiAi ±x[~ b Mum aumm mn ±x[s. oi#i ^ 

lukm 171 

S iAIflfe illXll A!i^.naiOr.ii:3|;Sl(aray -seale) PilfliQIM im WW ±7m =?-Mi^ -^M 
E 34a& m'l^ m^-Om^t m ^^1 EAI&O, Trg esHAI^Eil LeiHH, Csb. 

?HiAi£ii uEiyiLK 01 asoiiAi^ mmm mm e^7\ ^miM hsu, 

3 612311 CH8«fe 3^^^ CsOll ^s^SLK OlOfAi Tr2H} Wll-^^ S2^[V.J01i ej§li Mm 

Tr2 ±:m mQ. 

TrlOl 01*011, Trt^ OFF B0\ Cs°l 2g;(V„)l- °?^t?t:K l^^W. V*»&|| S^mt 

A!^^ aaioi iJiii Eiiiaoi&tiAi, «} Eaiss o^si AiH-saass, Lfeia, s 34b^ tf Eeiis 

Dl 6PH AlS-^a[S£S Lfe 6 Bjl 39101 ^PllSf EA|*Q. 0! A1.M-EaS2J ^7\^ 

32;16:8:4:2:10|Lh. 

E 32c^ E ^AiOMAI TFT J\m 71 SISi EAIt^□, TfjOiS EBfOIUl S ±i: EEHDIHl^ 

7\Em ag^Q, B ^Ami[HiAi, 5^:t tie s EEroiui^ p^ii^s^ =?.m^m mmQ. 

[[EW/TFT Eg£J SS^ ElUPIiOII g-yi SHI, CITO;6S t[>:iaiOIW 4^ Si 

CI. 

I^AIM 18j 

B wsM im Mm m mm:tm'omm~ EJi xii§^ m^t uici^ ?i-&iieK um mm, n 

m [:|:i:ieiiO|(Dl2| Ui:mO\). L1lB|7llO|<y (navigation) A|:i:g!, SLQS. im. Qm\^{Kmn 

s 2.QZ ^m^s.[^^'h.^^^ g^Ei, n'SJL Mm §a bakoi^ ssei, mn^, * 
cm Tiigpj, s m Ami &^), s 7W amiM^^s Am ammm-mn pah yicis- 
Q^mmm m jm mnrnM mmm urn ^, si^ ci^^aoi mm^m m Qum^p^ i 

.:y;t Ai^^s.n ihsoi hs m i :j|.iOiAi?i,.[iiigeii sut: b^Hhi EHtH Ssf SMh 

D, 01:1 S» »§Oli^ E 12a IHXI E: \m EAISQ. 

E i2ft^ a^mmi PH^QI:i§ eai§h3, dis 101.^(2001), 7;iAi mioi:i(2002), a^ieiioi 

(2003), ^K|?i ^y(2004), tilQ9. ^^ BAK2005) g^S^S^lQ, B [tlSI Xil^S P 

UCii^ Q:iSaOI Sy(2003)Wj ^gi 4 SiD, i-SH ^'t- "ME^ □0101^7^ AM^2S 

t!l WS^EE., DH|0|:i^ ^ El-0|g(bacl< l ight)! ISS .sKI SH, "A'S P^iaoi PUj-Ol^i: HP- 

nwrcH&as swKS sas p^Maioispi *!*^DAlajoi DHtoiii «m, 
E i2b^ UAii -sAi 3mem EAttm, o\t m Btmmi u±Mm\ swqz), ^& ^ 
y{2io3), m m2m, &xf(2i:oE), ,mei(2!06) .s^s ?s=jq, e wgoii xii^ej 
w& EiHKiii^ ciriiaioi ^y(2io2)iHi mw ^ sio, 

E i2c^ ^M^ 7wm aspi eaishi,. oi^ Qi|of Bx^izzm), 3i(oiii(2202), PiMaioi 

(:2203),,?ieE(2204), 11^ 23 BAK22Q5), AlAj D^^-:i:C2206) ^SSEh,' 2 S^SOil im M 
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E o!g gsai zmm, s\m ^i(23oi), tiigaioi ^^(2302). ^W2md), 
£ i£e^ 711 mnm m m'^ s^!- ^b^s mm^^ EAim. auffli:^^ anej =1^1(2401). m\ 

(240S),. 52r?|(2406), ^ID^I ^y(2407) :?gSD. PiieaDi A(,?403)g ^S.gfe^ SS 

s p^sgtoism. p^iaioi b(2404)s Hj^6 g^i pigsiiaito/ e mm m m 
^s is pidtoii:^ piiaoi A(2403, 2404)^1 5jgi °i,Q. y\m mnm m 

£ i2f^ His Qriigiioitrta MSI □iiaioi)! £Mm. ofe raei gili(29oi),. ci^iaioi 

^.y (2502)1 S*#li 4:,ssq, 

E llg^ HlPi 5'>ffliai EAI^in. mm P^iaO! Sy(2£CI2), 31IQI^(£e03L ii¥ 

31 ¥#(2604), iOi Sy(2B05). Sy(2606), BHEiaC2607), :2Q2 Sq f y 

(2608), s^r ?i(2609) §2? ^ssQ. M ^soii taeri5£! pH{oii~ pigaol ^y 

(?6O2)0fl ^SS 4 SIO, 

,E i2hfe srH^s EArola, wi^ bksvot), iqi.a(2702), p^iaioi ^y(2703>, 3.09. m ,^y 

(2704),, 2Pa 1^ Sy(2705), S^r ?[(270B), SL¥ 3§ SE(2707),, OTU(2708) ?iSSPh 

B tiief xi^a i='■ii^ PHroi^i^ p^isaoi sy(2703)oii ^gi ^ sicr. Piiaioi ^y 
(27t33)S! '^iii BH-goii ^^ z\±wmitM, mm^ s^s s ^bsicf. 

Tiiss^Ei HAra- mn mm. m uBH±t ii isii ssg 

Stitfe i^-^. .TO^D1 □,Sl^AhA||j£S^ Sif E£ =& iMalE1 ^tflS DISl'- ^ SiCK 
SSI Silgg . 01X1 £!Ei!d a' CATV(cable te:iev(siori)£ra-g SX^ Sildl mi SS^! gfi, ^ 

mm mumm sae ci^iiaioi sd. s?t an? i» s& ^,ei ^Fsie^, w 
pu^G^:^:^ QHLiEHioii? Pisaiqiffli ^miQ. 
timmxi-' mm -^mi mm iaisissv w^^^-.^t-m a s^^ofe gf^£g .gag p^i 

oiufe mH5 ^ £02 tta moiiej rti^aioi sy&ii aim as, yigs ^soi ijh§i t'^sm 
^^g- vso[ §!!':iM aas ssseW mm^m aoi tinr^ieth 

Hm m, e £KI- a^s ^^i^ PbWi^iiSj se g?!^ s^jei mo^sj siTif 

£j S3 ptl^ol^l p^mgioi ^y£s oigi^ 4 sjiiK 

[^AtDIl 9] 

S7I ^AMOilAl ^ ^msj ^^f PHIOli^ fetg S^' iS ft'. 3 ^^SSJ OiSl ^^tK. [IKI- 

A1, Oil i'^t pafoiii qiiaiGi sy^s ms[^ m im^ m^ ^ m ci ^^ m§ i: 
(BHPBP^ p £Eii .si^g) 2^^£M uHpeii ojgee m imM m\ ssso. 
m pyfoii^ xfti^ss a^ra, aig pi^aoisf «^ ebiisj sasi 

7M ym OlSf^ S7! S^P^^S 5:^^D, 3EiH^, PHWI:^^ WmiH 7M.m^ 4 SIP. a 

Oil im. 'M^ Ddroiii p^iaiot sy^s s^fsfe sxf Jiisg swsj .a ep^ p srii :?^d. 

01^ i^K^g^og gggg 15§(0j(Se.fg- 1 7[SJ3 ^^S*^), SCHS §HI Si D^? SIA!- MEW 

xmm2.^ m ime^, g:a.aid^o!A™ u^mm\ um\^ m sis ^i^iihiai p l^^ :?^A| 
^» ^m 's^ xm^m^^ ass^sxi.^^sa □eiHs, wif □HfoiiM p^saioi sy£s 
sti^fe MS oiiaipi.°] E^m waie a*H sbi^^o, 

s ^^s^i ^-it ciai-oiii Oistfe igs m i?^^2l oi§, ^ ^m/7m 
s. m oiiM ¥?isiDi, nm m si ^^s ss^si ^iiss «si oh? 

B mm^ s i^i^ pufoii:&.xi:iiwEffoi.:sy£s..s^F-^- EM.Mm m E^mQ. € 
gft m:§ s 35a LHxi £ 36bi EAiscf;: B .^Aitsi' rnVMSm m^ '^yi ±m ^ 

D1I m i:Xi7l i ^ g iA|OI|£}.m SIIWI •St^a-^'^S qy^OlA^ E -24a.LH7;i E 34e0i! 

E 35afe I'-it OlS^rf^ U^mdl QUm^M EAI-EitK. PiiaiOife ?ll:0.!i(12301a), 

XI 10f^(].2302a), S P^lSIOi ^y(i2303a)# ±imL[. B PHhOl^il PilaiO! 

^.y(l23q3s)£g "DigW£S^, Piiao!^ :if]l 7Hg 'lgSI O^Lla^ £EiH MfAi ^^^Ol iH 

esm; ■^SAi-S2:mi is,fE|ii, 4^S0| s-s^sd: 

E 35bs Hicia mm Bxmn, oi^ .miej mmzm). u^moi gy(S23Q2b), £P2 gj^ s 

y(123a3b), :i;mi(T23Q4b), [jHEiEt(.12305b), ^ S^i-^i! °y(!2306b)£S :?^UP-, B 

£| i^S PblK)|:i;l ai:ia!Dl ^y(12302b)2S OlSM'2^^, UlU^ SfH , 7N?Ji ^ 
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urn m Bfe ■ m ym m ^ s , 2 m i ±^^0-. mm , to 21 ± a?^ giti n 
E 35d^ 71^ gwm: ^« im Limits SAiimh adioi^c msi ai(!230i.d). im mm 

(CD. LD,, Efe DV0£r&s)(i23D2d), :i^|?:!.(l2303d).. nA=j||o| °y (A)(123ij4d). S Qi^^iaiOl 
^y(B)(123(35d)£S ?^SCh U^iiaiOl (A)(1£304d)a gAf [;|^ia|0|tp, Cli 

Sy(A)(12304d) a D:i:SaiOI Sy(B){12305d).2S 0|Si^£^^N. S.fe^ Xl^ PH|-0!A^. i i 

sti-ii. tfl m^m 4 SI ^e.f oms} 2^ ^ch dpis i^'-s xia puioirife a*f 

E 35e£(mK©.) OlS aSEii EAIsfjl, 01^ He.! BH!(l2301e), Cl^iaOl ^y(12302e), 

d Sy(12303e), i?|7:| (12304s:), ii DUSEI t?(.i2305e)2S ^gajCK S ^^^2] S^lr CiaKl^il 

□^ssioi sy(i:2WH£.oi.siJ2SAsi, sag ssa^ tii! ^^ts^ji, ^ Si2., s :ibatt 

:1 gsiSiOl gOiS jm DH1JE= IEH^ wag (f lash ^et^orm Sai 4^ 2iB, 

(123030/ S ?|fiE(l2304n^ 7SSP. F i,^l^ aH 10 1:^:1 Ll^iaiOl ^y(123D3f)£S 01 

a S SIf SWA! gHf£i^ 7HS§ gSEIU EhE ?H2Jg S^fEiOII m\ Sfe §§1 ?=^m, 

aii n\m^ om mm sxntia s ^mm sm mi s&s ^n^^ 
■m. m oHLiioid gai ^7M9\ piiiaioiicK ^^i^ mii dh? eue ^ai ym 

£ 36a^ SCHSI SAiSIIl. 01^ sjt|(.j£40!a), SCi^ °y(12402a), 2P2 Sei 
(12403a)> P:d;SaO| ^y(124D4a], ^m{\2ms.l ^' oi-aLK124Q6a)^ ^Si!P, . P^iaiOl 

Asm:}. imAi. mw As?\ ?i±^m, mvEzmii, m mm mtn. 

£ 36b& 2P2(^ifF?lL TJfe^l. .2d2)t EAj&a Qlfe mill. Hl<12iQ.1b), D.:6iaiO| /^y 

(i2402b)2s o^sl^2.s^4. 2P2^ sfi3 4 s^u, mm i ^atch g iaimohai^ hi 
M'xmn^us^j^ E^ oils ?ioiaAi&, 2p2^ ym^ 2p2?^ i 4^ aich 

^¥t.^ ^7\B mmm 4^&2S as&ii mkm. Mmm m^moi .oigg^ g^, a ssa lh 
7:1 £ ssbon EAia ^^^loii [[|^^ 3.km ^si 11 at siAi.?i£ ?isOi ^m^ 

aoi H2Roia, oIst;^^ ^:ji(w m ^^m^ ?iesj ra^ aiioi loo.ijiTa isoei 3? oias 
aoi in §ai oiis- 4 m Di 7ife£s, sfe^sj ?ia^ IT* lu a Lie ai 
§t sin, ??i7f oi^# iiii 3^ ±as: soiai fe'-^oii 4^ silk 

g ciHioiii &fi2s olS5^& P^tf ^7;^ ms^ ati iFi!-7hai3. b^m s iam 

El 13}*>.:^i 2i2Sl. S^^r 7;iSli SSSIJil °1EQ. EM E}mS\ eijw ClibiEilO! 
PHK3li.£J WSI SEfe as & g'-it Lim\±^ i&^21 lEg iriJ2S«^ 

Q, 

B UMm 35a LHIi E SBbOS EAI^i USSH P:ilSII01 ^y2M 5!5.§ pAgaoi:irDI 

OS, o(# ?!ts p^waiopi 3^. etoiMS s ^gsi pHwi^# omm «iis 

7m^^ 4-213, 3^11 iStlCK 
[^AIQll 20! 

g SAI«|9iiA|£.&S DHeeiA-^-. gSB t|S5J 0||7h ^gEjll, Ofe H if^?^ S7| IT^^ ^iT^HHI 
iS^CcoRstsnt current)g ^m %^^^>H ^SgJP, tIS E EAISCf. 

E 3?oii EAis sficieto)^ ms t\. m 1 ^Am qj. a 2 4a^£! pj, s ci^ i^^a vii graih 

^PIoW. tktOeiO)^ Tri, Tr2,- Tr3, Tr4. lt!«S| =J7.| ^IT iSKl&IV). 3HillA|E1 
(1812)^. p^Q. 

Tr3 S Tr4g,?1iO!M£ m M 1 4AK!! Sjt^C S^ilQ. Tr3^ <!;^ ■ EeiMlfll iH*L.«ll-hfe 

s.i« aiEia, zm m im A:i:w msa- m, im s EaiaoiiAi. Trssj .^^; 

Trl2J ^rSfe ^iiiS' ViSK^^aHv EaiSJg tr£2| ±±9} SSSP. Tr29 W|e^ ^ 2 z^Ah 

ms]\m MEi s g^s g^; Aroiwi nm ^y\:w^ ±m 
p, ?P\ m-:mmn^ ^ysB s^ms 1.^1^ i^sj si^oii mm^ aa2s iJ§ ^ifoi 2iJ[ 

Tr3 ^1 Tr4£.n-aa« TFT S p-Siy^. TFT S^l I^h^h 4. o,q^, -j^^Lh Tr3 S Tr.42J ^>^s 
P, Ett, Tr1E:n-|!lg^ TFT S p-ilia^ TFTl. E^ nWJ[ 4 SlCh Tr2E n-lS^ TFT a p-iBy 
^ TFTl. a^. Ittim 4 SiP. ^g(H CHoH, 21^3 tfi ^ 3^E1 3^. SU.^ ?f 
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as ?HillA|E|(retention capacitor)(1812)^ 7r1^. PilOjlSV ii^^. Al-OIOil ^^ifCF. MIMi 

omz)^ itisi mmm aiokhiai mmn nw^m ^xmrn ms?^q. mm, 

£ 37011 EA® tFiOiiAi, mti siDti sgEfe dsif ?s s^seiiAi apsa. 
AhgEj tis =?.±w ^m^^iM, "sm ^€01 ^ si^s, .m m\ S7i ±sh(Hi ig^i- 

MD ci a^ss 3 ^^7! 1^1:^ iAfe ^Aimss*! a 

^EiiDi42j- Dim?;! .^m k^s ^ sia. ot£ s?!* AKiisi ?heieh ^hsses, 

5! a S?l ^^S- dbKPf SOiS ^ SiQ, 

mm OlgEiae ^2.^ OIS(?HE10Kcarrier) m 71^ MEI)! 0|lo^3A1 1 # 

AFOIDil ftLlKI ys2S^ SSHSCf qif SS^i ^^§0! 25!^ ^^7! ^tXrl Mm 

mm.. :oi ^^i^ puioiii {^mm nm^m m m'M ^mi □ ±mii □ s 



i 

S:'! I'lr^ iiKorganic light emitt ins element)! Stftfe S-^i ClHWIiOII SiPHAI, 

^^71 xii 1 mmM cm m z mm% m z mm m&m. 

■m M 1 M 2 1 Afoioii n i m m% si i s ^:'! mm- ±m\^ 

2 

III 1 #M S^Ol Ai 
3 

n \ itvm m z * aioidi ^7{n \ ^ mm a ^^i m s s^i mm stmfe st^ 

?f^(anod8)2f SMIOl li 1 S7I m^lS Sllt^~ ^^(hole) ?g-t; 1 

m ^ 4^71 g 4:^gAPioi ^-7) ai 1 S7i m^i s #71 1 2 S7i tpifii s^^^ § 
^01 Si~ DHroii. 
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S^^6 

M 5 €m SaJl AI, 
S-Tti 8 

3 

S^(catho(is)2|- mm M 1 S:?! Sh^^H s%m^ 3» i! 

11 

^il 11 Sid A!, 
13 

sii 1 S7I sBj^M. A%m~ mti s 

1 £ mm m^m ^ mmm. 

M=m 14 

1 13 IJ-Oil SiCHAI. 

ill 1 mms Em^ 'Mmm si 
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iG 

M r t!=l]^il 5*H&^^ 

m\ mtm m sim aioim hi i e?i mm % m 2 S7i n-mm rn^it s 
Bi 1 mm itjffe 1 

g:?!!^ 20 

a^i!-aHiO!^. 

1 3^71 mm m 

'm^-^ w\ m Amm m 1 atj^ s sf?i « 2 sji tnjgi stmi^ x-s t 

3^; S! ■ 
22 

a 2t t^o^l siCrtAi, 
.an. 

6^71 a 2^ S^Wa. S^l ill 2- ^71 SftSSI XII 2 feEfe. 6^71 ^¥iOilAi ^71 37^1 tfJII S 

II 1 S7| t|#l#^ iilt:fe. 

^ii I mm 'sm\^ % 4^*; 

^^7! ^i^isi- &\ ^ mm n \ ?.7i mm s &^7t i ? S7i tm^i xti i 
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^11 £3 %m mM. 



n\ 21 M\ mn. 

m tlt^lS sin a« gXf lECthe highest occupied molecular ortitaOSh aigg 

?ii;£ um mn m\'^, uj\ n z s?i mm% is ?iEaF sisi Higs i 

E AfDI.H|..fHI.Lij^ ?:|OiaeKSriI, m U 3-S?l tttltSJ £113 iS ?IE2f ^7i| HIIS 1 

E A^oig (Hiuxi Miacrsts, g-sh DHror:^. 

m 23 i^OII SiOl Ai 

2 .^71 shtSSi . sin §S SXh ?||E£f SITSI HISS M» lEAiOn 8im7;i ?:H3iab &\ M 3 
g7! mm 5131 S?if ?IIE:af STci digs MTJf tE AfOia WLiXI S^OiaCK^I-i. ifS^ UaiOl 

A}.7| 2;Ae(hdst) JUS 3!. ^^l-SiE ISSQ Sfs, ^i"?! SIH lE£f fe^?! 5l 

#71 SIgEi gn §S SXh ?||E£|- m BISS gXh ?||EA|-0|g OIUXl U I S7I 

&i,^2j sia gs 7|E2f S73 uigs ?-iiEAro!2i oflU7:i %m m fe^n, ^fei-?! si 3 -s7i 
gn gs ^T^f ^-iiESf digs gx^ ?iEAioig osuxi wisq ^^s, i-s □dioii, 

MAt ?|E£'r 517^ Hi§S ^Af' 
i^ij' S«e^ sin S!E2f stA-l aiSS SX^ ?|EA|0!5J IIIIUAI ^^01^, ^')\ l\\ 2 '^7\ 

7.m^ 512. ^A} i££f HISS j\\5.mm muai ^roiaa ^^n, ^^i 1 3 ?47i 
isj as gs m^M ^ik ?is.Am°\ nm m\s.Q ^s; □ytoi:^. 

1 1 t^bi SlOiA!, 

■^71 glf:iAh^^S 017! ^flKtrlplet excitAtion stat8)S±?Ei Sll g-luh™, ^'-g □H^O|:i:. 
30 

.4^71 ^7i ^^ir us'm ^hs^ei iJMfe mm±. 
M sm mM. 

^71^71 i^S'iAfe 0171 i'CHs^fei srs§te, %mQii\m. 

7 * 1-011 SiOlAi. 

4^71 5^71 mE ±J:m 0171 m^^Ei ais ifsefe, a^mudtoi^. 
33 
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m ^7] m ±im a^s eiTi ^s^ei 'ms ^m\t> 'm^ mm: 
34 

UJ\ s?! mw ±n^ s^ m m^^ii ^.s 'SB mm. 
mm SB 

1 is t^01 SiOiAi 

^■7! w& ers 01-71 ^Hs^0 w^si^. i^&.dBto. 

HI 1? l^DI giOJ AI ,,. 

^m 38 

M 19 WSiCHAi . 

Af^jj ^^b^^t:^^ a^s B17i ^HS^Ei *t a^lSh^, &1> QlldfOI. 

SI 21 ij-os mM> 

A^7i o;;| (jj^j ^H.s¥0 ^1 m& aaror. 

40 

.4^7! "i^S^ iJF^ a-g 0171 SEHS¥0 ^1 WtSfe, 1^1^ PHtOl. 

mm 41 

xii 1 %m m PHPiii siMfe. £i7;i is, 
^9tr 4Z 

1 3 t^oii im %m um\:^M s%^i^, sx^ im. 
gT^tr 43 

SI 5 m m PHioiii it%m~, EJi im. 

^m 44 

M 7 tm m w& pbioi:iEg stw^. m is . 
g:?tr 45 

M \) m iim w^ PBiei:6i s.mt, ss^ tm--. 
m 13 tJ^M [[|« pHioi^s atiSfe, m Mm. 

M \s %m m WW Qmim mm~. sxf ig, 

m 17 ti^M m m Qmi^u sm^^, m-. 
mmm 

M 19 %m m WW PHiQiii itm-^. E7i- is, 
n=m- 51 
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*ii SI m m ^m um^tis m im. 
ii\ 23 %m m cmwiis ma^^, 

mM, 

m^^Ji tmm'^^^ m 4^ xie, us. ^, %m ms.e ±mm, 

tmw'^'^ s 3^, ?i t ,m g% m'^ s^, 1 2 .^1^ g^i ^^ .^ixK^irg geis 

m} us. ^ w& aei- s^^ s^mn, to\ m= m m 4^ m&w m 
n=m 54 

AtoiiHi ass ^71 ms^': si 

m si-t^M^^^ g.^giis, 37^^ 4^ Bi, i^ir asi Emm, 

m ?r?i sKi^^s s s^, a 1 sif' s^, 1 2 s?i. a, s^M 
smra, ^yi 'S'^w^.wi s 'smi m z'^^m 7m 7\^ji. &7\ axi- §-^oi g 

5fA[- ae s 49! w%f lei fe^^i g^g ^^^i sx^ ^§ Jist st^ 

55 

^;7i iKfs 5tie^= i^u- Qnmm mM, 

^,91 ^ S-7i * XBSP 5*ftHl, ^7\ li t MJ- S'^^ .#71 S IHg S #71 

leg ffl^ i^i^fi], fe^7i a^i^ s^g #71 Hsi m^mji. w\ m z #7i 

4* HiS S #71 S^lr llieM. 2^ #7| SAJ Se^.s a^^i ^IMl 

ot^2^ xmm as 9 ?r7i m^ief; 

#71 ^m^my^ ^ s^; si 

.v^7i Smt-'^'^fe- S^l item. 

#71 tFUssfg g^,. 1 'im-^'^, n\ z 51, siAi- 4=,# 3^1 

s^m. #71 s?^i2.. #7i s 4=-* s^oi #7! °j^w^7\ys imn #71 SAf s^oi #71 s 

#7! S S^g #71 # ?;HSt .£«^«P, #7i a 1 m S^S Ak;?; g S #7i 

a'S 1^1 2^ 5%te|-Jl, #71 ii'-lj-- S^^g Ai-pi g-g^ jii^p Stitl-il, #71 1 2 StI S^S #7i 

gx^ 4i* #71 stmfji, #7i m\ 4^ s^s #7! axf 4=* str 
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s:?] tftj-iet^ ^ s^, 1 t m 's^, m s^. 1 £ m sJ. g^ii 

W\ &ff\ >^^^ Mm smm. ^1 m i sti a^^ S7i ^ ^^_m^ m 

.sriM wet a^ -Sse^ji, >s7i. wif S2!&:fe'-7t ^^wirss £iS :S:iE. xijgs i^m. fe^i 
II 2 m i^^ ^3l.a#4# xife si xiew m^i^m, m\ ^^^^^ 

71 sxh 4=^ xiisg wte. ^^irxieioi^, 

^71 l^S- iA^l SSMfe i^^ UU}Uii;[HI SiCflAi. 

4^71 ^^71 mm^'^ # 4* xie, ^xi- as, ^i^-xm ^. m m mm im 2:^^ im 
5t,itw. s^is w\ ^ 4=# s^oi gf^oi 7m ymn 4^71 gx^ s^oj m s 



&^7i s g^^s § xfifii itJtin. .fe^i a 1 s^s #71 § lie- .as #^i 

E ISg a^ #71 i?i S^'g #71 ^^1^ XHSS Eia SiM Xligg 5*1*12. #71 M 

2 ^ 3^2 A}:?! .fi,A> 4^ ^flS S! #71 a^l a^ SUtHI. #71 ^^"S^S: #71 

^t^a^ AWitHi S7I m^isij si 

#71 S7I smf:ie|£ g x«g, sAf IS, %m #?i g%r j.mm im sis xie 
#71 S7i sfEi-ie,^s 4=-^^g«, .1 rse s^i. ifg sii 2 4* 'snw 

Sm\Jl, #71 2^^1g #7| § 4=^ §5101 #?| S-^Oii 7P3- #7! g?} 4=^ 9^^0| #7] g 

mi 7m7B^S: ^Ais. mmn, 

#71 S 4^^ gsi'^ #?| ^ aSi it*fre, #7i fli 1 ^ii #71 B 4=* XHS i! #7! 

Him sigi s%mJi. #71 s^s #7! msm ebs im^ smm, #7i 

HI 2 St^ #71 SiA^ 4^^ XBS w-.#71 £4^1 XISS 3^ S*^H1, #71 ET} # 

71 3 Ah 4=^ xiigi 5««^te. fe^m um^. 
■H7\ ±7im sm^^ m uumm mM, 
#71 g gei; si 

#71 ml\ SAK^S 2^1 5*m!-2, 

#71 5?7i s^^se,^^ ^ sm, 2iAh 4=^ 'm MS. s., #71 um m 2±M xae 

#71 ^^71 tfe^l^^^ S 4^-g S^. HI 1 SW.S^. 3^, Xi 2 St.^ S!, SJvf 4^6 3^1 
±%mJl, #71 S^l^ #?| ^ S.^.0| #71 S^^CHl 7J5-7ha-Il #71 SAF 4* 2^0! #71 g 

#7| .S 4^i-.-S.^s #71^ 4^^ xmi ^%mJl. #71 Xil 1 'S^^ #7i 1^ 4^^ XIS i #71 
.H^a Xigg a^ Smm, #7! g,^^^ S^s .A^;5| g^^EK ^^gg ESS.s^e XBSl itJ^ra. #7! 
1 S SS^ #7] 3Ar4=^ as S! #71 siS lEM a^ ^^2. #7! SAf 4^^ g'^g # 

7\ mi 4=^ xii-ss mitfe. ^^s titiioiii. 

Xi! 54 l.H)|| SiCHAI, 

#71 ^ ?t]. S^S '^Qj-^tKLe^is acid)21 ESS k\±^ ^7\ lia-S(conj(teette system 
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organ ir compound)! 5il^^^f, ii^PUP^. 

65 
m 

M 64 %m SiOiAi 

m ^t" Ai^M mm^ wm mm, mm Qm\^. 

a 61 %m SIOiAl, 
1 B2 1H)fl SiOI AI, 

a 63 m\ si.oiAi 

M 64 ^>Oil mAi, 

6^71 ?o|it^2^Ma Tm\^ asms, um\±. 
M m%m si OiAi, 

m a;?K^Ei;:s^:s #oi± s.2is ESS ^M A!^^" #7i.|i^'-iM ±m^. m mm 
m m ?oi^ ESS Alia S3i tfehsi strnte, wir pufoi 

6^71 A g^jg sgEj Alii .gy| m'-ls il^'^l^. ^'l!- UUIQ! 
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m 2Af ?s s-^'s ^oii mE. Eis ^ti ai^S' mmm ^^fe. t# moi^, 

M 73 t^Oif mki, 

m '?oii S-:?!^ -sssi »fe ^Ft^ej, phfoia, 

^il 74 t.^Oii SiCiAi. 

Ah^j ^oii s7i^ siii^i simte efirpdroi^. 

?9 

1 75 soi Ai 

'^si ail ms\^ mm?i. Qm\^- 

li 76 #011 StOIAI. 

m foli gifEi smm 's^cium^. 

1S4 %m 2(01 Ai. 

opi ^^1^ oi?i ^Hs^Ei Lmo\±. 

M 55 %m ^D\M, 

1^1^ i^Afe fe^s 0171 ^Hs^a lis ciamii, 

Jf . 56 l^WI Wikl 

A^^i °:?! ^^1^ 0171 s€HSi?Ei ui &toi-^. umi^. 

M 5? etOil SiOiAl, 

&^7I .^7! fe^S CM7I 6!tHS¥Ei m "SMtm, ^'^Qtim^: 

g 8G 

M SB tm SiOlAi, 

4^7i S7i ^^a^.^XF^ 6fS [^71 feiEHS^Ei ^1 S^i^F^, ^^IT LltiWI^, 
Jii 59 tm ^^Xi, 

■fe^7i ^3! ^^s iTife M oi7i m^if^ m %'W L\m\±. 
as 

lil BO ^HOfl StOi Ai, 

.?.7I ^^1^ ilfe 0171 ^HM^EI l!i ClHtOii, 

HI 53 iJ Ofi SiOlAI, 

#7! 35S 1 S# Si fe'-7i ^11 2 ^tf S^S S^QIE g^g ^£ 3 AFE( gradient)! iiT 
□ hi [01 A. 
Sqilf 90 
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M 54 tm mM. 
urn m si0i#. 

a 33 

1 57 soil SlOlA-i. 

m M 1 Si 4^:?! SI i m. 'S'^^ ms^ m ^e smes eif pawi. 

fe^7t a 1 s ^91 n 2 s#.g".^.5 se gAiEt ?>^, IIS- mm. 

a 53 4^011 1^1^ num±s m me. 

n 54 LiuKDiii:! m. 
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